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PRINTED SUBSTRATE, AND ELECTRONIC COMPONENT HAVING SHIELD 



STRUCTURE 



Technical Field 

The present invention relates: to a printed substrate (an electronic component) 
which is equipped with a SAW (Surface Acoustic Wave) filter which is made from a 
piezoelectric element such as, for example, langasite or the like; to an amplification 

1 0 device, a distribution device, a composition device, a switchover device, a signal 

reception device, and a signal transmission device in a communication system which 
comprises said printed substrate; to a mobile station device and a base station device in a 
mobile communication system which comprises said printed substrate; and to a wireless 
communication device which comprises said printed substrate. 

15 Furthermore, the present invention relates: to an electronic component which 

comprises a shield structure which is equipped with a SAW filter which is made from a 
piezoelectric element such as, for example, langasite or the like; to an amplification 
device, a distribution device, a composition device, a switchover device, a signal 
reception device, and a signal transmission device in a communication system which 

20 comprises said electronic component; to a mobile station device and a base station device 
in a mobile communication system which comprises said electronic component; and to a 
wireless communication device which comprises said electronic component. 

Background Art 

25 In the prior art, there is a known SAW filter which, by taking advantage of 
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surface acoustic waves (SAW) which are transmitted along the surface of a piezoelectric 
material such as, for example, quartz or the like, eliminates noise by only allowing to 
pass a frequency signal of a predetermined frequency band. 

With this kind of SAW filter, it is possible to obtain a higher attenuation 
5 characteristic as compared to quartz by including a piezoelectric material such as, for 
example, langasite (LasGasSiOn) or the like, which has a crystalline structure just like 
that of quartz. 

However, with a SAW filter according to the prior art such as the one described 
above, it sometimes happens that the attenuation characteristic undesirably deteriorates, 

10 according to the structure of the printed substrate upon which it is mounted, and there is a 
fear that it may no longer be possible to obtain the desired attenuation characteristic. 

The present invention is one which has been made in consideration of the above 
described circumstances, and it takes as its first objective to provide: a printed substrate 
which is capable of preventing undesirable deterioration of the attenuation characteristic 

15 of a filter such as, for example, a SAW filter or the like; to an amplification device, a 

distribution device, a composition device, a switchover device, a signal reception device, 
and a signal transmission device in a communication system which comprises said 
printed substrate; to a mobile station device and a base station device in a mobile 
communication system which comprises said printed substrate; and to a wireless 

20 communication device which comprises said printed substrate. 

Furthermore, with an electronic component which comprises a SAW filter of this 
type, a conductive protective member such as, for example, one in sheet form or the like 
is carried over a SAW filter which is mounted upon an appropriate electronic circuit 
substrate such as a printed substrate or the like; and, furthermore, it is arranged to reduce 

25 the influence of electromagnetic radiation and noise by covering the surroundings of the 



SAW filter by a shield case which is made from metal or the like. 

However, with an electronic component which comprises a SAW filter 
according to the prior art such as the one described above, according to the shape and the 
size of the conductive protective member which is carried upon the SAW filter, it 
sometimes happens that the attenuation characteristic is undesirably deteriorated, and 
there is a fear that it may no longer be possible to obtain the desired attenuation 
characteristic. 

The present invention is one which has been made in consideration of the above 
described circumstances, and it takes as its second objective to provide: an electronic 
component which comprises a shield structure which is capable of preventing 
undesirable deterioration of the attenuation characteristic of a filter such as, for example, 
a SAW filter or the like; to an amplification device, a distribution device, a composition 
device, a switchover device, a signal reception device, and a signal transmission device 
in a communication system which comprises said electronic component; to a mobile 
station device and a base station device in a mobile communication system which 
comprises said electronic component; and to a wireless communication device which 
comprises said electronic component. 

DISCLOSURE OF THE INVENTION 
In order to solve the above described problems and to achieve the first related 
objective, the printed substrate of the first invention is a printed substrate for mounting a 
filter (such as, for example, a SAW filter in an embodiment which will be described 
hereinafter), characterized by comprising an input side terminal electrode (for example, 
an input side terminal electrode 12a in an embodiment which will be described 
hereinafter) and an output side terminal electrode (for example, an output side terminal 
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electrode 13e in an embodiment which will be described hereinafter) in a fitting region 
for said filter (for example, a fitting region 11 in an embodiment which will be described 
hereinafter), wherein a slit (such as, for example, a slit 15 in an embodiment which will 
be described hereinafter) which is pierced through said printed substrate in said fitting 
5 region is provided so as to intersect the straight line which joins said input side terminal 
electrode and said output side terminal electrode. 

According to the printed substrate of the above described structure, by providing 
the slit which is pierced through the printed substrate upon which is mounted the filter 
such as for example a SAW filter or the like, so as to intersect the straight line which 

10 joins said input side terminal electrode and said output side terminal electrode which 
are connected to the input terminal and to the output terminal of the filter, it is possible to 
suppress undesirable propagation of the input signal which is inputted from the input side 
terminal electrode, upon, for example, the printed substrate, directly to the output side 
terminal electrode. Due to this, it is possible to set so that the input signal from the input 

1 5 side terminal electrode to is reliably propagated within the filter, and it is possible to 

prevent deterioration of the attenuation characteristic of the filter with respect to the input 
signal. 

Furthermore, with the printed substrate of the second invention, said slit is 
characterized by extending in a direction which is orthogonal to the transmission 
20 direction (such as, for example, a transmission direction P in an embodiment which will 
be described hereinafter) of an input signal within said filter. 

According to the printed substrate of the above described structure, by providing 
the slit which extends in a direction which is orthogonal to the transmission direction of 
an input signal within said filter, it is possible to suppress the undesirable propagation of 
25 the input signal along the slit, and it is possible to establish reliable propagation within 
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the filter. By doing this, it is possible to prevent deterioration of the attenuation 
characteristic of the filter with respect to the input signal. 

Furthermore, the printed substrate of the third invention is characterized in that 
there is further included a lead wire (such as, for example, a micro strip line 14 in an 
5 embodiment which will be described hereinafter) which connects said input side terminal 
electrode and said output side terminal electrode, and the direction in which said slit 
extends intersects the direction (such as, for example, a direction parallel to the direction 
of transmission P in an embodiment which will be described hereinafter) in which said 
lead wire extends. 

10 According to the printed substrate of the above described structure, it is possible 

to suppress the undesirable propagation of the input signal within the filter, for example 
over the printed substrate or the like, and it is possible to establish reliable propagation 
within the filter. 

By doing this, it is possible to prevent deterioration of the attenuation 
15 characteristic of the filter with respect to the signal which is inputted to the filter. 

Furthermore, the printed substrate of the fourth invention is characterized in that 
a through hole (such as, for example, a through hole 16 in an embodiment which will be 
described hereinafter) is provided which electrically connects together the surface of said 
printed substrate and the rear surface of said printed substrate which has been grounded. 
20 According to the printed substrate of the above described structure, it is possible 

to suppress the undesirable propagation of the input signal which is inputted to the filter, 
such as for example over the printed substrate or the like, and it is possible to establish 
reliable propagation within the filter at a yet higher level. 

By doing this, it is possible to prevent deterioration of the attenuation 
25 characteristic of the filter with respect to the signal which is inputted to the filter. 



Furthermore, with the printed substrate of the fifth invention, said filter is 
characterized in that it utilizes langasite as its piezoelectric element, and allows signals of 
a predetermined frequency band to pass by taking advantage of surface elastic waves 
which are transmitted along the surface of said piezoelectric element. 

According to the printed substrate of the above described structure, it is possible 
to prevent deterioration of the attenuation characteristic of the filter with respect to the 
input signal; and, as compared to a SAW filter which utilizes, for example, quartz or the 
like as its piezoelectric element, it is possible reliably to obtain the desired attenuation 
characteristic. 

Furthermore, the amplification device in a communication system of the sixth 
invention (such as, for example, an amplification device 20 in an embodiment which will 
be described hereinafter) is characterized by including a printed substrate according to 
the first through the fifth invention. 

According to the amplification device in a communication system of the above 
described structure, it is possible to amplify and to transmit only the desired signal, even 
if noise is mixed in with the input signal. 

Furthermore, the distribution device in a communication system of the seventh 
invention (such as, for example, a distribution device 30 in an embodiment which will be 
described hereinafter) is characterized by including either one of a printed substrate 
according to the first through the fifth invention, and an amplification device of the sixth 
invention. 

According to the distribution device in a communication system of the above 
described structure, it is possible to distribute only the desired signal, even if noise is 
mixed in with the input signal. 

Furthermore, the composition device in a communication system of the eighth 



invention (such as, for example, a composition device 40 in an embodiment which will 
be described hereinafter) is characterized by including any one of a printed substrate 
according to the first through the fifth invention, and an amplification device of the sixth 
invention. 

According to the composition device in a communication system of the above 
described structure, it is possible to combine and to transmit only the desired signal, even 
if noise is mixed in with the input signal. 

Furthermore, the switchover device in a communication system of the ninth 
invention (such as, for example, a switchover device 50 in an embodiment which will be 
described hereinafter) is characterized by including any one of a printed substrate 
according to the first through the fifth invention, and an amplification device of the sixth 
invention. 

According to the switchover device in a communication system of the above 
described structure, for example, a first transmission line which conducts an input signal 
to a printed substrate or to an amplification device and a second transmission line or the 
like over which only, for example, an input signal is simply allowed to pass are provided, 
and it becomes possible to perform many types of processing with respect to the input 
signal by switching over and utilizing either of these transmission lines. 

For example, if the noise which is mixed in with the input signal is high, or the 
like, the band of the input signal is limited by utilizing the first transmission line, and 
only the desired signal is transmitted; while, if for example band limitation is not 
required, then the second transmission line is utilized. 

Furthermore, the signal reception device in a communication system of the tenth 
invention (such as, for example, a signal reception device 60 in an embodiment which 
will be described hereinafter) is characterized by comprising any one of the printed 
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substrates according to any one of the first through the fifth inventions, the amplification 
device of the sixth invention, the distribution device of the seventh invention, the 
composition device of the eighth invention, and the switchover device of the ninth 
invention. 

According to the signal reception device in a communication system of the 
above described structure, it is possible to extract only the desired signal from the signal 
which is received, even if, for example, an interference signal or the like is mixed 
thereinto. 

Furthermore, the signal transmission device in a communication system of the 
eleventh invention (such as, for example, a signal transmission device 70 in an 
embodiment which will be described hereinafter) is characterized by comprising any one 
of the printed substrates according to any one of the first through the fifth inventions, the 
amplification device of the sixth invention, the distribution device of the seventh 
invention, the composition device of the eighth invention, and the switchover device of 
the ninth invention. 

According to the signal transmission device in a communication system of the 
above described structure, it is possible to suppress spurious signal transmission in the 
signal which is transmitted. 

Furthermore, the mobile station device in a mobile communication system of the 
twelfth invention is characterized by comprising the signal reception device of the first 
invention and the signal transmission device of the eleventh invention. 

According to the mobile station device in a mobile communication system of the 
above described structure, even if for example an interference signal or the like is mixed 
in with the signal which is received, it is possible to extract only the desired signal. 
Furthermore, it is possible to suppress spurious signal transmission in the signal which is 



transmitted. 

Furthermore, the base station device in a mobile communication system of the 
thirteenth invention is characterized by comprising the signal reception device of the 
tenth invention and the signal transmission device of the eleventh invention. 

According to the base station device in a mobile communication system of the 
above described structure, even if for example an interference signal or the like is mixed 
in with the signal which is received, it is possible to extract only the desired signal. 
Furthermore, it is possible to suppress spurious signal transmission in the signal which is 
transmitted. 

Furthermore, the wireless communication device of the fourteenth invention 
(such as, for example, a wireless communication device 80 in an embodiment which will 
be described hereinafter) is characterized by comprising is characterized by comprising 
any one of the printed substrates according to any one of the first through the fifth 
inventions, the amplification device of the sixth invention, the distribution device of the 
seventh invention, the composition device of the eighth invention, the switchover device 
of the ninth invention, the signal reception device of the tenth invention, the signal 
transmission device of the eleventh invention, the mobile station device of the twelfth 
invention, and the base station device of the thirteen invention, and by performing 
wireless communication. 

According to the wireless communication device in a mobile communication 
system of the above described structure, even if for example an interference signal or the 
like is mixed in with the signal which is received, it is possible to extract only the desired 
signal. Furthermore, it is possible to suppress spurious signal transmission in the signal 
which is transmitted. 

In order to solve the above described problems and to achieve the first related 
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objective, the printed substrate of the fifteenth invention is a printed substrate for 
mounting a filter (such as, for example, a SAW filter in an embodiment which will be 
described hereinafter), characterized by comprising: an input side terminal electrode 
(such as, for example, an input side terminal electrode 1 1 2a in an embodiment which will 
be described hereinafter) and an output side terminal electrode (such as, for example, an 
output side terminal electrode 1 13e in an embodiment which will be described 
hereinafter) in a fitting region (such as, for example, a fitting region 111 in an 
embodiment which will be described hereinafter) for said filter; and lead wires (such as, 
for example, micro strip lines 114, 1 1 4 in an embodiment which will be described 
hereinafter) which connect said input side terminal electrode and said output side 
terminal electrode; and wherein: said lead wires extend in a direction (such as, for 
example, a direction of propagation P in an embodiment which will be described 
hereinafter) which is parallel to the transmission direction of an input signal within said 
filter. 

According to the printed substrate of the above described structure, by extending 
the lead wires which are connected to the input side terminal electrode and to the output 
side terminal electrode which are connected to the input terminal and to the output 
terminal of the filter in a direction which is parallel to the transmission direction of an 
input signal within said filter, it is possible to suppress undesirable propagation of the 
input signal which is inputted to the filter, such as for example over the printed substrate 
or the like, and it is possible to establish reliable propagation within the filter. 

By doing this, it is possible to prevent deterioration of the attenuation 
characteristic of the filter with respect to the input signal which is inputted into the filter. 

Furthermore, with the printed substrate of the sixteenth invention, said lead 
wires are characterized by extending in a direction which is orthogonal to the 
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transmission direction of an input signal within said filter up to an elbow position at a 
predetermined distance from said fitting region, and extend in a direction parallel to the 
transmission direction of the input signal within said filter at said elbow position. 

According to the printed substrate of the above described structure, at the elbow 
5 position at the predetermined distance from the fitting region of the filter, by extending 
the lead wires which are connected to the input side terminal electrode and to the output 
side terminal electrode in a direction which is parallel to the transmission direction of an 
input signal within said filter, it is possible to suppress undesirable propagation of the 
input signal which is inputted from the input side terminal electrode directly to the output 
10 side terminal electrode, and it is possible to establish reliable propagation within the filter. 
Due to this, it is possible to prevent deterioration of the attenuation characteristic of the 
filter with respect to the input signal which is inputted from the input side terminal 
electrode. 

Furthermore, with the printed substrate of the seventeenth invention, said 
1 5 predetermined distance is characterized by being less than or equal to 10 mm. 

According to the printed substrate of the above described structure, if the predetermined 
distance from the fitting region of the filter exceeds 10 mm, then there is a fear that the 
attenuation characteristic of the filter will deteriorate, for example to about 20 dB. By 
contrast to this, by setting the elbow position to within 1 0 mm which is the 
20 predetermined distance from the fitting region of the filter, it is possible to obtain the 
desired attenuation characteristic for the input signal. 

Furthermore, with the printed substrate of the eighteenth invention, said filter is 
characterized by using langasite as its piezoelectric element, and by allowing signals of a 
predetermined frequency band to pass by taking advantage of surface elastic waves 
25 which are transmitted along the surface of said piezoelectric element. 
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According to the printed substrate of the above described structure, it is possible 
to prevent deterioration of the attenuation characteristic of the filter with respect to the 
input signal; and, as compared to a SAW filter which utilizes, for example, quartz or the 
like as its piezoelectric element, it is possible reliably to obtain a higher desired 
5 attenuation characteristic. 

Furthermore, the amplification device in a communication system of the 
nineteenth invention (such as, for example, an amplification device 20 in an embodiment 
which will be described hereinafter) is characterized by comprising a printed substrate 
according to any one of the fifteenth through the eighteenth inventions. 
1 0 According to the amplification device in a mobile communication system of the 

above described structure, even if noise is mixed in with the input signal, it is possible to 
amplify and to transmit only the desired signal. 

Furthermore, the distribution device in a communication system of the twentieth 
invention (such as, for example, a distribution device 30 in an embodiment which will be 
1 5 described hereinafter) is characterized by comprising any one of a printed substrate 
according to any one of the fifteenth through the eighteenth inventions, and an 
amplification device according to the nineteenth invention. 

According to the distribution device in a mobile communication system of the 
above described structure, even if noise is mixed in with the input signal, it is possible to 
20 distribute and to transmit only the desired signal. 

Furthermore, the composition device in a communication system of the 
twenty-first invention (such as, for example, a composition device 40 in an embodiment 
which will be described hereinafter) is characterized by comprising any one of a printed 
substrate according to any one of the fifteenth through the eighteenth inventions, and an 
25 amplification device according to the nineteenth invention. 
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According to the composition device in a mobile communication system of the 
above described structure, even if noise is mixed in with the input signal, it is possible to 
combine and to transmit only the desired signal. 

Furthermore, the switchover device in a communication system of the 
5 twenty-second invention (such as, for example, a switchover device 50 in an embodiment 
which will be described hereinafter) is characterized by comprising any one of a printed 
substrate according to any one of the fifteenth through the eighteenth inventions, and an 
amplification device according to the nineteenth invention. 

According to the switchover device in a communication system of the above 
10 described structure, for example, a first transmission line which conducts an input signal 
to a printed substrate or to an amplification device and a second transmission line or the 
like over which only, for example, an input signal is simply allowed to pass are provided, 
and it becomes? possible to perform many types of processing with respect to the input 
signal by switching over and utilizing either of these transmission lines. 
1 5 For example, if the noise which is mixed in with the input signal is high, or the 

like, the band of the input signal is limited by utilizing the first transmission line, and 
only the desired signal is transmitted; while, if for example band limitation is not 
required, then the second transmission line is utilized. 

Furthermore, the signal reception device in a communication system of the 
20 twenty-third invention (such as, for example, a signal reception device 60 in an 

embodiment which will be described hereinafter) is characterized by comprising any one 
of a printed substrate according to any one of the fifteenth through the eighteenth 
inventions, an amplification device according to the nineteenth invention, a distribution 
device according to the twentieth invention, a composition device according to the 
25 twenty-first invention, and a switchover device according to the twenty-second invention. 
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According to the signal reception device in a communication system of the 
above described structure, even if, for example, an interference signal or the like is mixed 
in with the signal which is received, it is possible to extract only the desired signal. 

Furthermore, the signal transmission device in a communication system of the 
5 twenty- fourth invention (such as, for example, a signal transmission device 70 in an 

embodiment which will be described hereinafter) is characterized by comprising any one 
of a printed substrate according to any one of the fifteenth through the eighteenth 
inventions, an amplification device according to the nineteenth invention, a distribution 
device according to the twentieth invention, a composition device according to the 
10 twenty- first invention, and a switchover device according to the twenty-second invention. 

According to the signal transmission device in a communication system of the 
above described structure, it is possible to suppress spurious signal transmission in the 
signal which is transmitted. 

Furthermore, the mobile station device in a mobile communication system of the 
1 5 twenty-fifth invention is characterized by comprising a signal reception device according 
to the twenty-third invention and a signal transmission device according to the 
twenty-fourth invention. 

According to the mobile station device in a mobile communication system of the 
above described structure, even if, for example, an interference signal or the like is mixed 
20 in with the signal which is received, it is possible to extract only the desired signal. 

Furthermore, it is possible to suppress spurious signal transmission in the signal which is 
transmitted. 

Furthermore, the base station device in a mobile communication system of the 
twenty-sixth invention is characterized by comprising a signal reception device according 
25 to the twenty-third invention and a signal transmission device according to the 
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twenty-fourth invention. 

According to the base station device in a mobile communication system of the 
above described structure, even if, for example, an interference signal or the like is mixed 
in with the signal which is received, it is possible to extract only the desired signal. 
5 Furthermore, it is possible to suppress spurious signal transmission in the signal which is 
transmitted. 

Furthermore, the wireless communication device of the twenty-seventh 
invention (such as, for example, a wireless communication device 80 in an embodiment 
which will be described hereinafter) is characterized by comprising any one of a printed 

10 substrate according to any one of the fifteenth through the eighteenth inventions, an 
amplification device according to the nineteenth invention, a distribution device 
according to the twentieth invention, a composition device according to the twenty-first 
invention, a switchover device according to the twenty-second invention, a signal 
reception device according to the twenty-third invention, a signal transmission device 

1 5 according to the twenty-fourth invention, a mobile station device according to the 

twenty-fifth invention, and a base station device according to the twenty-sixth invention, 
and by performing wireless communication. 

According to the wireless communication device of the above described 
structure, even if, for example, an interference signal or the like is mixed in with the 

20 signal which is received, it is possible to extract only the desired signal. Further, it is 
possible to suppress spurious signal transmission in the signal which is transmitted. 

In order to solve the above described problems and to achieve the first related 
objective, the printed substrate of the twenty-eighth invention is a printed substrate for 
mounting a filter (such as, for example, a SAW filter in an embodiment which will be 

25 described hereinafter), and is characterized by comprising: an input side terminal 
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electrode (such as, for example, an input side terminal electrode 212a in an embodiment 
which will be described hereinafter) and an output side terminal electrode (such as, for 
example, an output side terminal electrode 213e in an embodiment which will be 
described hereinafter) in a fitting region (such as, for example, a fitting region 211 in an 
5 embodiment which will be described hereinafter) for said filter; lead wires (such as, for 
example, micro strip lines 214, 214 in an embodiment which will be described 
hereinafter) which connect said input side terminal electrode and said output side 
terminal electrode, and which extend in a direction which is orthogonal to the 
transmission direction (such as, for example, a direction of propagation P in an 

10 embodiment which will be described hereinafter) of an input signal within said filter up 
to an elbow position at a predetermined distance from said fitting region, and extend in a 
direction parallel to the transmission direction of the input signal within said filter at said 
elbow position; and a through hole (such as, for example, a through hole 216 in an 
embodiment which will be described hereinafter) which electrically connects together the 

1 5 surface of said printed substrate and the rear surface of said printed substrate which has 
been grounded. 

According to the printed substrate of the above described structure, by providing 
the through hole within the fitting region of the fitter, or outside that fitting region, in the 
state in which the lead wires which are connected to said input side terminal electrode 

20 and said output side terminal electrode are set so as to extend in a direction which is 

parallel to the transmission direction of the input signal in the filter, at an elbow position 
at a predetermined distance from the fitting region of the filter, it is possible to reduce the 
influence of noise when performing the desired band transmission processing within the 
filter. Furthermore, it is possible to suppress undesirable propagation of the input signal 

25 which is inputted from the input side terminal electrode, for example, directly over the 
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printed substrate or the like, so as to reach the output side terminal electrode, and it is 
possible to establish the input signal to be reliably propagated within the filter. Due to 
this, it is possible to prevent deterioration of the attenuation characteristic of the filter 
with respect to the input signal. 
5 Furthermore, with the printed substrate of the twenty-ninth invention, said 

through hole is characterized by being provided in the vicinity of said input side terminal 
electrode and said output side terminal electrode. 

According to the printed substrate of the above described structure, by providing 
the through hole in the vicinity of the input side terminal electrode and the output side 
1 0 terminal electrode, along with it being possible to reduce the influence of noise by a yet 
further level, it is also possible reliably to establish transmission of the input signal 
within the filter. 

Furthermore, with the printed substrate of the thirtieth invention, the diameter of 
said through hole is characterized by being 0.3 to 0.5 mm. 

1 5 According to the printed substrate of the above described structure, by setting 

the diameter of the through hole to 0.3 to 0.5 mm, along with it being possible to reduce 
the influence of noise, also it becomes possible to establish the input signal to be reliably 
transmitted within the filter, so that it is possible to obtain the desired attenuation 
characteristic. On the other hand, if the diameter of the through hole is less than 0.3 mm, 

20 or if this diameter is greater than 0.5 mm, then there is a fear that it will become 
impossible to obtain the desired attenuation characteristic. 

Furthermore, with the printed substrate of the thirty-first invention, said through 
hole outside of said fitting region is characterized by being provided in a region within a 
predetermined distance from said fitting region. 

25 According to the printed substrate of the above described structure, along with it 
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being possible to reduce the influence of noise when performing the desired band 
transmission processing within the filter, it is possible to suppress the undesirable 
propagation of the input signal which is inputted to the filter, for example along the 
printed substrate or the like, and it is possible reliably to establish transmission within the 
filter. 

Due to this, it is possible to prevent deterioration of the attenuation characteristic 
of the filter with respect to an input signal which is inputted into the filter. 

Furthermore, with the printed substrate of the thirty-second invention, said filter 
is characterized by utilizing langasite as its piezoelectric element, and by allowing 
signals of a predetermined frequency band to pass by taking advantage of surface elastic 
waves which are transmitted along the surface of said piezoelectric element. 

According to the printed substrate of the above described structure, it is possible 
to prevent deterioration of the attenuation characteristic of the filter with respect to the 
input signal; and, as compared to a SAW filter which utilizes, for example, quartz or the 
like as its piezoelectric element, it is possible reliably to obtain a higher desired 
attenuation characteristic. 

Furthermore, the amplification device in a communication system of the 
thirty-third invention (such as, for example, an amplification device 20 in an embodiment 
which will be described hereinafter) is characterized by comprising a printed substrate 
according to any one of the twenty-eighth through the thirty-second inventions. 

According to the amplification device in a communication system of the above 
described structure, even if noise is mixed in with the input signal, it is possible to 
amplify only the desired signal. 

Furthermore, the distribution device in a communication system of the 
thirty-fourth invention (such as, for example, a distribution device 30 in an embodiment 
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which will be described hereinafter) is characterized by comprising any one of a printed 
substrate according to any one of the twenty-eighth through the thirty-second inventions, 
and an amplification device according to the thirty-third invention. 

According to the distribution device in a communication system of the above 
5 described structure, even if noise is mixed in with the input signal, it is possible to 
distribute and to transmit only the desired signal. 

Furthermore, the composition device in a communication system of the 
thirty-fifth invention (such as, for example, a composition device 40 in an embodiment 
which will be described hereinafter) is characterized by comprising any one of a printed 

10 substrate according to any one of the twenty-eighth through the thirty-second inventions, 
and an amplification device according to the thirty-third invention. 

According to the composition device in a communication system of the above 
described structure, even if noise is mixed in with the input signal, it is possible to 
combine and to transmit only the desired signal. 

1 5 Furthermore, the switchover device in a communication system of the 

thirty-sixth invention (such as, for example, a switchover device 50 in an embodiment 
which will be described hereinafter) is characterized by comprising any one of a printed 
substrate according to any one of the twenty-eighth through the thirty-second inventions, 
and an amplification device according to the thirty-third invention. 

20 According to the switchover device in a communication system of the above 

described structure, for example, a first transmission line which conducts an input signal 
to a printed substrate or to an amplification device and a second transmission line or the 
like over which only, for example, an input signal is simply allowed to pass are provided, 
and it becomes possible to perform many types of processing with respect to the input 

25 signal by switching over and utilizing either of these transmission lines. 
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For example, if the noise which is mixed in with the input signal is high, or the 
like, the band of the input signal is limited by utilizing the first transmission line, and 
only the desired signal is transmitted; while, if for example band limitation is not 
required, then the second transmission line is utilized. 
5 Furthermore, the signal reception device in a communication system of the 

thirty-seventh invention (such as, for example, a signal reception device 60 in an 
embodiment which will be described hereinafter) is characterized by comprising any one 
of a printed substrate according to any one of the twenty-eighth through the thirty-second 
inventions, an amplification device according to the thirty-third invention, a distribution 

10 device according to the thirty t fourth invention, a composition device according to the 
thirty-fifth invention, and a switchover device according to the thirty-sixth invention. 

According to the signal reception device in a communication system of the 
above described structure, even if, for example, an interference signal or the like is mixed 
in with the signal which is received, it is possible to extract only the desired signal. 

1 5 Furthermore, the signal transmission device in a communication system of the 

thirty-eighth invention (such as, for example, a signal transmission device 70 in an 
embodiment which will be described hereinafter) is characterized by comprising any one 
of a printed substrate according to any one of the twenty-eighth through the thirty-second 
inventions, an amplification device according to the thirty-third invention, a distribution 

20 device according to the thirty-fourth invention, a composition device according to the 
thirty-fifth invention, and a switchover device according to the thirty-sixth invention. 

According to the signal transmission device in a communication system of the 
above described structure, it is possible to suppress spurious signal transmission in the 
signal which is transmitted. 

25 Furthermore, the mobile station device in a mobile communication system of the 
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thirty-ninth invention is characterized by comprising a signal reception device according 
to the twenty-eighth invention and a signal transmission device according to the 
thirty-eighth invention. 

According to the mobile station device in a mobile communication system of the 
5 above described structure, even if, for example, an interference signal or the like is mixed 
in with the signal which is received, it is possible to extract only the desired signal. 
Furthermore, it is possible to suppress spurious signal transmission in the signal which is 
transmitted. 

Furthermore, the base station device in a mobile communication system of the 
10 fortieth invention is characterized by comprising a signal reception device according to 
the thirty-seventh invention and a signal transmission device according to the 
thirty-eighth invention. 

According to the base station device in a mobile communication system of the 
above described structure, even if, for example, an interference signal or the like is mixed 
15 in with the signal which is received, it is possible to extract only the desired signal. 

Furthermore, it is possible to suppress spurious signal transmission in the signal which is 
transmitted. 

Furthermore, the wireless communication device of the forty-first invention 
(such as, for example, a wireless communication device 80 in an embodiment which will 

20 be described hereinafter) is characterized by comprising any one of a printed substrate 
according to any one of the twenty-eighth through the thirty-second inventions, an 
amplification device according to the thirty-third invention, a distribution device 
according to the thirty-fourth invention, a composition device according to the thirty-fifth 
invention, a switchover device according to the thirty-sixth invention, a signal reception 

25 device according to the thirty-seventh invention, a signal transmission device according 
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to the thirty-eighth invention, a mobile station device according to the thirty-ninth 
invention, and a base station device according to the fortieth invention. 

According to the wireless communication device of the above described 
structure, even if, for example, an interference signal or the like is mixed in with the 
5 signal which is received, it is possible to extract only the desired signal. Furthermore, it is 
possible to suppress spurious signal transmission in the signal which is transmitted. 

In order to solve the above described problems and to achieve the second related 
objective, the electronic component comprising a shield structure of the forty-second 
invention is characterized by comprising: a printed substrate (such as, for example, a 

1 0 printed substrate 3 1 2 in an embodiment which will be described hereinafter) comprising 
a fitting region (such as, for example, a fitting region 313 in an embodiment which will 
be described hereinafter) for mounting a filter; a filter (such as, for example, a SAW filter 
311 in an embodiment which will be described hereinafter) which is mounted in said 
fitting region of said printed substrate; and a protective member (such as, for example, a 

1 5 protective member 3 1 5 in an embodiment which will be described hereinafter) which 
comprises a conductive surface (such as, for example, electrically conductive coating 
surfaces 315A, 315B in an embodiment which will be described hereinafter), and which 
is in contact with a surface (such as, for example, a surface 3 1 1 A in an embodiment 
which will be described hereinafter) of said filter; and in that: said conductive surface of 

20 said protective member (such as, for example, the electrically conductive coating surface 
3 1 5 A in an embodiment which will be described hereinafter) which is in contact with the 
surface of said filter is set so as to be of the same size as said surface of said filter, or so 
as to be smaller than the surface of said filter. 

According to the electronic component comprising a shield structure of the 

25 above described structure, by the size of the surface of the protective member which is in 
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contact with the surface of the filter and which covers this surface of the filter being 
made to be the same as the size of the surface of the filter, or being made to be smaller 
than the surface of the filter, the undesirable propagation of the input signal which is 
inputted to the filter over, for example, the space on top of the surface of the filter or over 
5 the printed substrate or the like is suppressed, and, along with it being possible reliably to 
establish transmission within the filter, it is possible reliably to suppress the influence of 
electromagnetic waves or of noise from the outside. Due to this, it is possible to prevent 
deterioration of the attenuation characteristic of the filter for the input signal which is 
inputted to the filter. 

10 Furthermore, the electronic component comprising a shield structure of the 

forty-third invention is characterized by further comprising a shield box (such as, for 
example, a shield frame member 3 1 6 and a shield lid member 3 1 7 in an embodiment 
which will be described hereinafter) which covers said filter and said protective member, 
and in that said conductive surface of said protective member (such as, for example, an 

15 electrically conductive coating surface 315B in an embodiment which will be described 
hereinafter) is in contact with the inner surface (such as, for example, an inner surface 
317A in an embodiment which will be described hereinafter) of said shield box. 

According to the electronic component comprising a shield structure of the 
above described structure, by the protective member which is arranged so as to be in 

20 contact with the surface of the filter being furthermore set up so as to be in contact with 
the inner surface of the shield box, the undesirable propagation of the input signal which 
is inputted to the filter over, for example, the space on top of the surface of the filter or 
over the printed substrate or the like is suppressed, and, along with it being possible 
reliably to establish transmission within the filter, it is possible reliably to suppress the 

25 influence of electromagnetic waves or of noise from the outside. Due to this, it is 
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possible to prevent deterioration of the attenuation characteristic of the filter for the input 
signal which is inputted to the filter by yet a further level. 

Furthermore, with the electronic component comprising a shield structure of the 
forty-fourth invention, said protective member is characterized by being capable of 
5 elastic deformation, and in that the thickness of said protective member when it has been 
elastically deformed in the state in which the conductive surface of said protective 
member is in contact with the surface of said filter and the inner surface of said shield 
box is set so as to be 50% to 80% of its thickness in the natural state. 

According to the electronic component comprising a shield structure of the 

10 above described structure, it is possible to prevent positional deviation or the like of the 
protective member which is arranged so as to be in contact with the surface of the filter 
and with the inner surface of the shield box, and it is possible to obtain the desired 
attenuation characteristic of the filter in a stable manner and with good repeatability. 

Here, if for example the thickness of the protective member in its elastically 

15 deformed state is less than 50% of its thickness in its natural state, then the weight which 
is required for maintaining the protective member in its elastically deformed state 
becomes excessively large, and there is a fear that damage to the filter or the like may 
occur; while, conversely, if the thickness of the protective member in its elastically 
deformed state is greater than 80% of its thickness in its natural state, then it becomes 

20 impossible to prevent positional deviation or the like of the protective member. 

Moreover, with the protective member in its elastically deformed state, by 
setting the size of the surface of the protective member which covers the surface of the 
filter to be the same as the size of the surface of the filter, or to be smaller than the 
surface of the filter, it is possible to prevent the formation of a portion which is depressed 

25 in the downwards direction from the surface of the filter, or the formation of a portion 
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which projects towards the outside from above the surface of the filter, or the like; and 
thus it is possible reliably to prevent deterioration of the attenuation characteristic of the 
filter with regard to the input signal which is inputted to the filter. 

Furthermore, with the electronic component comprising a shield structure of the 
5 forty-fifth invention, said protective member is characterized by being formed in a 
roughly circular pillar shape, and in that the axial line direction of said protective 
member is arranged so as to be parallel to the transmission direction (such as, for 
example, a transmission direction P in an embodiment which will be described 
hereinafter) of the input signal in said filter. 

10 According to the electronic component comprising a shield structure of the 

above described structure, the undesirable propagation of the input signal which is 
inputted to the filter over, for example, the space on top of the surface of the filter or over 
the printed substrate or the like is suppressed, and, along with it being possible reliably to 
establish transmission within the filter, it is possible reliably to suppress the influence of 

1 5 electromagnetic waves or of noise from the outside. Due to this, it is possible reliably to 
prevent deterioration of the attenuation characteristic of the filter for the input signal 
which is inputted to the filter. 

Furthermore, with the electronic component comprising a shield structure of the 
forty-sixth invention, said protective member is characterized by being formed in a 

20 roughly circular pillar shape, and in that the axial line direction of said protective 
member is arranged so as to intersect with the transmission direction (such as, for 
example, a transmission direction P in an embodiment which will be described 
hereinafter) of the input signal in said filter. 

According to the electronic component comprising a shield structure of the 

25 above described structure, the undesirable propagation of the input signal which is 
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inputted to the filter over, for example, the space on top of the surface of the filter or over 
the printed substrate or the like is suppressed, and, along with it being possible reliably to 
establish transmission within the filter, it is possible reliably to suppress the influence of 
electromagnetic waves or of noise from the outside. Due to this, it is possible reliably to 
5 prevent deterioration of the attenuation characteristic of the filter for the input signal 
which is inputted to the filter by yet a further level. 

Furthermore, with the electronic component comprising a shield structure of the 
forty-seventh invention, said filter is characterized by utilizing langasite as its 
piezoelectric element, and in that it allows signals of a predetermined frequency band to 

10 pass by taking advantage of surface elastic waves which are transmitted along the surface 
of said piezoelectric element. 

According to the electronic component comprising a shield structure of the 
above described structure, it is possible to prevent deterioration of the attenuation 
characteristic of the filter with respect to the input signal; and, as compared to a SAW 

15 filter which utilizes, for example, quartz or the like as its piezoelectric element, it is 
possible reliably to obtain a higher desired attenuation characteristic. 

Furthermore, the amplification device in a communication system of the 
forty-eighth invention (such as, for example, an amplification device 320 in an 
embodiment which will be described hereinafter) is characterized by comprising an 

20 electronic component according to any one of the forty-second through the forty-seventh 
inventions. 

According to the amplification device in a communication system of the above 
described structure, even if noise is mixed in with the input signal, it is possible to 
amplify and to transmit only the desired signal. 
25 Furthermore, the distribution device in a communication system of the 
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forty-ninth invention (such as, for example, a distribution device 330 in an embodiment 
which will be described hereinafter) is characterized by comprising any one of an 
electronic component according to any one of the forty-second through the forty-seventh 
inventions, and an amplification device according to the forty-eighth invention. 
5 According to the distribution device in a communication system of the above 

described structure, even if noise is mixed in with the input signal, it is possible to 
distribute and to transmit only the desired signal. 

Furthermore, the composition device in a communication system of the fiftieth 
invention (such as, for example, a composition device 340 in an embodiment which will 

10 be described hereinafter) is characterized by comprising any one of an electronic 

component according to any one of the forty-second through the forty-seventh inventions, 
and an amplification device according to the forty-eighth invention. 

According to the composition device in a communication system of the above 
described structure, even if noise is mixed in with the input signal, it is possible to 

1 5 combine and to transmit only the desired signal. 

Furthermore, the switchover device in a communication system of the fifty-first 
invention (such as, for example, a switchover device 350 in an embodiment which will 
be described hereinafter) is characterized by comprising any one of an electronic 
component according to any one of the forty-second through the forty-seventh inventions, 

20 and an amplification device according to the forty-eighth invention. 

According to the switchover device in a communication system of the above 
described structure, for example, a first transmission line which conducts an input signal 
to a printed substrate or to an amplification device and a second transmission line or the 
like over which only, for example, an input signal is simply allowed to pass are provided, 

25 and it becomes possible to perform many types of processing with respect to the input 
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signal by switching over and utilizing either of these transmission lines. 

For example, if the noise which is mixed in with the input signal is high, or the 
like, the band of the input signal is limited by utilizing the first transmission line, and 
only the desired signal is transmitted; while, if for example band limitation is not 
5 required, then the second transmission line is utilized. 

Furthermore, the signal reception device in a communication system of the 
fifty-second invention (such as, for example, a signal reception device 360 in an 
embodiment which will be described hereinafter) is characterized by comprising any one 
of an electronic component according to any one of the forty-second through the 
10 forty-seventh inventions, an amplification device according to the forty-eighth invention, 
a distribution device according to the forty-ninth invention, a composition device 
according to the fiftieth invention, and a switchover device according to the fifty-first 
invention. 

According to the signal reception device in a communication system of the 
1 5 above described structure, even if, for example, an interference signal or the like is mixed 
in with the signal which is received, it is possible to extract only the desired signal. 

Furthermore, the signal transmission device in a communication system of the 
fifty-third invention (such as, for example, a signal transmission device 370 in an 
embodiment which will be described hereinafter) is characterized by comprising any one 
20 of an electronic component according to any one of the forty-second through the 

forty-seventh inventions, an amplification device according to the forty-eighth invention, 
a distribution device according to the forty-ninth invention, a composition device 
according to the fiftieth invention, and a switchover device according to the fifty-first 
invention. 

25 According to the signal transmission device in a communication system of the 
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above described structure, it is possible to suppress spurious signal transmission in the 
signal which is transmitted. 

Furthermore, the mobile station device in a mobile communication system of the 
fifty-fourth invention is characterized by comprising a signal reception device according 
5 to the fifty-second invention and a signal transmission device according to the fifty-third 
invention. 

According to the mobile station device in a mobile communication system of the 
above described structure, even if, for example, an interference signal or the like is mixed 
in with the signal which is received, it is possible to extract only the desired signal. 
10 Furthermore, it is possible to suppress spurious signal transmission in the signal which is 
transmitted. 

Furthermore, the base station device in a mobile communication system of the 
fifty-fifth invention is characterized by comprising a signal reception device according to 
the fifty-second invention and a signal transmission device according to the fifty-third 
1 5 invention. 

According to the base station device in a mobile communication system of the 
above described structure, even if, for example, an interference signal or the like is mixed 
in with the signal which is received, it is possible to extract only the desired signal. 
Furthermore, it is possible to suppress spurious signal transmission in the signal which is 
20 transmitted. 

Furthermore, the wireless communication device of the fifty-sixth invention 
(such as, for example, a wireless communication device 380 in an embodiment which 
will be described hereinafter) is characterized by comprising any one of an electronic 
component according to any one of the forty-second through the forty-seventh inventions, 
25 an amplification device according to the forty-eighth invention, a distribution device 
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according to the forty-ninth invention, a composition device according to the fiftieth 
invention, a switchover device according to the fifty-first invention, a signal reception 
device according to the fifty-second invention, a signal transmission device according to 
the fifty-third invention, a mobile station device according to the fifty-fourth invention, 
5 and a base station device according to the fifty-fifth invention, and by performing 
wireless communication. 

According to the wireless transmission device of the above described structure, 
even if, for example, an interference signal or the like is mixed in with the signal which 
is received, it is possible to extract only the desired signal. Furthermore, it is possible to 
10 suppress spurious signal transmission in the signal which is transmitted. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a plan view of a printed substrate according to an embodiment of the 
present invention. 

1 5 FIG. 2 is a schematic view showing the shape of a micro strip line of the printed 

substrate. 

FIG. 3 is a schematic view showing the shape of a micro strip line of the printed 
substrate. 

FIG. 4 is a schematic view showing the shape of a micro strip line of the printed 
20 substrate. 

FIG. 5 is a plan view showing the shape of a slit of a printed substrate according 
to the first embodiment. 

FIG. 6 is a plan view showing the shape of a slit of a printed substrate according 
to the second embodiment. 
25 FIG 7 is a plan view showing the shape of a slit of a printed substrate according 
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to the third embodiment. 

FIG. 8 is a plan view of a printed substrate according to a first comparison 
example. 

FIG. 9 is a figure showing the frequency characteristic of a SAW filter. 
5 FIG. 1 0 is a structural figure showing an amplification device in a 

communication system which comprises a printed substrate according to an embodiment 
of the present invention. 

FIG. 1 1 is a structural view of a communication system which comprises the 
amplification device shown in FIG. 10. 
10 FIG. 12 is a structural figure showing a distribution device in a communication 

system which comprises a printed substrate according to an embodiment of the present 
invention. 

FIG. 1 3 is a structural figure showing a distribution device in a communication 
system which comprises a printed substrate according to an embodiment of the present 
1 5 invention. 

FIG. 14 is a structural view of a communication system which comprises the 
distribution device shown in FIG. 12 or FIG. 13. 

FIG. 1 5 is a structural figure showing a composition device in a communication 
system which comprises a printed substrate according to an embodiment of the present 
20 invention. 

FIG 1 6 is a structural figure showing a composition device in a communication 
system which comprises a printed substrate according to an embodiment of the present 
invention. 

FIG 1 7 is a structural view of a communication system which comprises the 
25 composition device shown in FIG 1 5 or FIG. 1 6. 
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FIG 18 is a structural figure showing a switchover device in a communication 
system which comprises a printed substrate according to an embodiment of the present 
invention. 

FIG. 19 is a structural figure showing a signal reception device in a 
5 communication system which comprises a printed substrate according to an embodiment 
of the present invention. 

FIG. 20 is a structural figure showing a signal reception device in a 
communication system which comprises a printed substrate according to an embodiment 
of the present invention. 
10 FIG. 21 is a structural figure showing a signal transmission device in a 

communication system which comprises a printed substrate according to an embodiment 
of the present invention. 

FIG. 22 is a structural figure showing a signal transmission device in a 
communication system which comprises a printed substrate according to an embodiment 
15 of the present invention. 

FIG. 23 is a structural figure showing a wireless communication device which 
comprises a printed substrate according to an embodiment of the present invention. 

FIG 24 is a plan view of a printed substrate according to an embodiment of the 
present invention. 

20 FIG 25 is a schematic view showing the shape of a micro strip line of a printed 

substrate according to a second comparison example. 

FIG. 26 is a schematic view showing the shape of a micro strip line of a printed 
substrate according to a third comparison example. 

FIG 27 is a schematic view showing the shape of a micro strip line of a printed 
25 substrate according to a fourth comparison example. 
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FIG. 28 is a schematic view showing the shape of a micro strip line of a printed 
substrate according to a fourth embodiment. 

FIG 29 is a plan view of a printed substrate according to an embodiment of the 
present invention. 

5 FIG 30 is a schematic view showing a plurality of through holes which are 

provided in a printed substrate according to a fifth embodiment. 

FIG 3 1 is a schematic view showing a plurality of through holes which are 
provided in a printed substrate according to a sixth embodiment. 

FIG. 32 is a schematic view showing a plurality of through holes which are 
10 provided in a printed substrate according to a seventh embodiment. 

FIG. 33 is a schematic view showing a plurality of through holes which are 
provided in a printed substrate according to an eighth embodiment. 

FIG 34 is a schematic view showing a plurality of through holes which are 
provided in a printed substrate according to a fifth comparison example. 
1 5 FIG 35 is a plan view of an electronic component which comprises a shield 

structure according to an embodiment of the present invention. 

FIG 36 is a side view of the electronic component comprising a shield structure 
shown in FIG 35. 

FIG 37A is a schematic view showing the natural state of a protective member 
20 for the electronic component which comprises a shield structure shown in FIG. 1 , and 

FIG. 37B is a schematic view showing an example of an elastically deformed state of the 
protective member for the electronic component which comprises a shield structure 
shown in FIG 1 . 

FIG 38 is a graphic view showing the attenuation characteristic of a SAW filter 
25 in a sixth comparison example with respect to this embodiment. 
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FIG. 39 is a graphic view showing the attenuation characteristic of a SAW filter 
in a seventh comparison example with respect to this embodiment. 

FIG 40 is a graphic view showing the attenuation characteristic of a SAW filter 
in a ninth embodiment of this embodiment. 

FIG 41 A is a plan view of an electronic component which comprises a shield 
structure according to a tenth embodiment of this embodiment, and FIG. 41B is a side 
view of this electronic component which comprises a shield structure shown in FIG 41 A. 

FIG 42 is a graphic view showing the attenuation characteristic of a SAW filter 
in a tenth embodiment of this embodiment. 

FIG 43 A is a plan view of an electronic component which comprises a shield 
structure according to an eleventh embodiment of this embodiment, and FIG. 43B is a 
side view of this electronic component which comprises a shield structure shown in FIG 
43A. 

FIG. 44 is a graphic view showing the attenuation characteristic of a SAW filter 
in this eleventh embodiment of this embodiment. 

FIG 45 A is a plan view of an electronic component which comprises a shield 
structure according to a twelfth embodiment of this embodiment, and FIG 45B is a side 
view of this electronic component which comprises a shield structure shown in FIG 45A. 

FIG 46 is a graphic view showing the attenuation characteristic of a SAW filter 
in this twelfth embodiment of this embodiment. 

FIG 47A is a plan view of an electronic component which comprises a shield 
structure according to a thirteenth embodiment of this embodiment, and FIG. 47B is a 
side view of this electronic component which comprises a shield structure shown in FIG 
47A. 

FIG 48 is a graphic view showing the attenuation characteristic of a SAW filter 
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in this thirteenth embodiment. 

FIG. 49 is a figure showing the attenuation characteristic of a SAW filter. 

FIG. 50 is a structural figure showing an amplification device in a 
communication system which comprises an electronic component according to an 
embodiment of the present invention. 

FIG. 51 is a structural figure showing a communication system which comprises 
the amplification device shown in FIG 50. 

FIG. 52 is a structural figure showing a distribution device in a communication 
system which comprises an electronic component according to an embodiment of the 
present invention. 

FIG. 53 is a structural figure showing a distribution device in a communication 
system which comprises an electronic component according to an embodiment of the 
present invention. 

FIG. 54 is a structural figure of the communication system which comprises a 
distribution device shown in FIG 52 or FIG 53. 

FIG 55 is a structural figure showing a composition device in a communication 
system which comprises an electronic component according to an embodiment of the 
present invention. 

FIG 56 is a structural figure showing a composition device in a communication 
system which comprises an electronic component according to an embodiment of the 
present invention. 

FIG 57 is a structural figure of the communication system which comprises a 
composition device shown in FIG. 55 or FIG 56. 

FIG 58 is a structural figure showing a switchover device in a communication 
system which comprises an electronic component according to an embodiment of the 
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present invention. 

FIG. 59 is a structural figure showing a signal reception device in a 
communication system which comprises an electronic component according to an 
embodiment of the present invention. 
5 FIG. 60 is a structural figure showing a signal reception device in a 

communication system which comprises an electronic component according to an 
embodiment of the present invention. 

FIG. 61 is a structural figure showing a signal transmission device in a 
communication system which comprises an electronic component according to an 
1 0 embodiment of the present invention. 

FIG. 62 is a structural figure showing a signal transmission device in a 
communication system which comprises an electronic component according to an 
embodiment of the present invention. 

FIG. 63 is a structural figure showing a wireless communication device which 
1 5 comprises an electronic component according to an embodiment of the present invention. 

PREFERRED EMBODIMENTS FOR IMPLENTING THE INVENTION 
- THE FIRST PREFERRED EMBODIMENT - 

In the following, a printed substrate according to a first embodiment of the 
20 present invention will be explained with reference to the appended drawings. FIG. 1 is a 
plan view of a printed substrate 10 (an electronic component) according to a first 
embodiment of the present invention. 

The printed substrate 10 according to the first embodiment is one which is 
equipped with a SAW filter which includes, for example, langasite (La 3 Ga 5 SiOj4) as its 
25 piezoelectric element, and, as shown in FIG. 1 , it comprises, in a fitting region 1 1 for an 
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SAW filter which is for example shaped as a rectangle or the like as seen in plan view, a 
plurality of pairs (for example 5 pairs) of terminal electrodes which are exposed at their 
two mutually opposing long sides, in other words input side terminal electrodes 12, ... 12 
and output side terminal electrodes 13, ... 13 which constitute pairs. 
5 It should be understood that, with these terminal electrodes 12, .... 12 and 13, ... 

13, only one pair of an input side terminal electrode 12 and an output side terminal 
electrode 1 3 (for example the input side terminal electrode 1 2a and the output side 
terminal electrode 13e shown in FIG. 1) which are opposed in, for example, the diagonal 
direction are connected to the input terminal and the output terminal of the SAW filter, 

10 while the other terminal electrodes 12, .... 12 and 13, ... 13 are connected to ground. In 
other words, the transmission direction P of the frequency signal which is inputted within 
the SAW filter is made to be, for example, the direction parallel to the long side. 

Micro strip lines 14, 14 are connected to the input side terminal electrode 12a 
and the output side terminal electrode 13e which are connected to the input terminal and 

15 to the output terminal of the SAW filter. 

The micro strip lines 14, 14 which are connected to the terminal electrodes 12a, 
13e are bent into, for example, letter "L" shapes, and they are provided at positions which 
are separated by just a predetermined distance #L (for example 10 mm or the like) from 
the fitting region 1 1 of the SAW filter (in other words, at elbow positions), so as to 

20 extend in mutually opposite directions, and along directions which are parallel to the 
transmission direction P of the frequency signal within the SAW filter. 

It should be understood that, in the following, the distances from the fitting 
region 1 1 of the SAW filter to the elbow positions are taken as being the distances L of 
the micro strip lines. 

25 Furthermore, in the fitting region 1 1 of the SAW filter, a slit 15 is provided 
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which extends along a direction which intersects with the transmission direction P of the 
frequency signal within the SAW filter (for example, in the direction orthogonal thereto). 

This slit 15 is made as, for example, a rectangular shaped through hole as seen 
in cross sectional view, and it is provided, in the vicinity of the central portion of the 
5 fitting region of the SAW filter, between predetermined mutually adjoining ones of the 
terminal electrodes 12, 12 and 13, 13. 

Furthermore, in the fitting region 1 1 of the SAW filter, there are provided a 
plurality of through holes 16, ... 1 6 of a predetermined diameter (for example, of 
diameter 0.3 mm or the like) between adjoining ones of the terminal electrodes 12, 12 
10 and 13, 13 and between opposing terminal electrodes 12, 13; and an electrically 

conductive material is provided within each of these through holes 16, for electrically 
connecting together the surface of the printed substrate 1 0 and its rear surface, which is 
connected to ground. 

Furthermore, upon the portions of the printed substrate 10 other than the fitting 
1 5 region 1 1 for the SAW filter, there are provided a plurality of through holes 16, ... 1 6 of a 
predetermined diameter (for example, of diameter 0.5 mm or the like) at a predetermined 
interval (for example, 2 to 3 mm or the like). 

The printed substrate 1 0 according to the first embodiment has the above 
described structure. 

20 When a SAW filter (not shown in the figures) is fitted to this printed substrate 10, 

and a frequency signal is transmitted through the SAW filter via the input side terminal 
electrode 12a and the output side terminal electrode 13e, by providing the slit 15 within 
the fitting region 1 1 for the SAW filter, then it is possible to prevent the frequency signal 
which is inputted, for example, from the input side terminal electrode 12a from being 

25 undesirably transmitted directly to the output side terminal electrode 13e. 
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In other words, after the frequency signal which is inputted from the input side 
terminal electrode 1 2a has been transmitted through the SAW filter from the input 
terminal of the SAW filter to its output terminal, then, in order for this signal to arrive at 
the output side terminal electrode 13e, it is arranged for the desired band transmission 
5 processing to be performed within the SAW filter. 

By doing this, it is possible to prevent deterioration of the attenuation 
characteristic of the SAW filter which is fitted to the printed substrate 10. 

As described above, according to the printed substrate 1 0 according to the first 
embodiment, it is possible to prevent deterioration of the attenuation characteristic of the 
1 0 SAW filter which is fitted, and, even in the case of a SAW filter which includes, for 

example, langasite as its piezoelectric element, it is possible reliably to obtain the desired 
attenuation characteristic. 

In the following, an example of the test results for the attenuation characteristic 
when a SAW filter which includes langasite as its piezoelectric element is fitted to the 
1 5 printed substrate 1 0 according to the first embodiment will be explained while referring 
to the appended drawings. 

FIGS. 2 through 4 are schematic views showing the shape of the micro strip line 
14 of the printed substrate 10; FIG. 5 is a plan view showing the shape of a slit 15 of the 
printed substrate 10 according to the first embodiment; FIG. 6 is a plan view showing the 
20 shape of a slit 15 of a printed substrate 10 according to the second embodiment; FIG. 7 is 
a plan view showing the shape of a slit 15 of a printed substrate 10 according to the third 
embodiment; and FIG 8 is a plan view of a printed substrate according to a first 
comparison example. 

It should be understood that, in the following, a printed substrate 10 which was 
25 provided with a single slit 1 5 as shown in FIG 5 was taken as the first embodiment, a 
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printed substrate 10 which was provided with two slits 15 as shown in FIG 6 was taken 
as the second embodiment, a printed substrate 1 0 which was provided with a crank 
shaped slit 1 5 as shown in FIG 7 was taken as the third embodiment, and a printed 
substrate 10 as shown in FIG 8 in which no slit was provided was taken as the 
5 comparison example. 

In the following, the manner will be explained in which the attenuation 
characteristic was tested when a SAW filter was fitted to the printed substrates of the first 
through the third embodiments and a comparison example. 

First, as shown in the Table 1 given below, for the first through the third 
10 embodiments and the comparison example, a plurality of printed substrates were 
manufactured with different shapes and lengths of the micro strip lines 14, 14, and 
different positions and numbers and diameters of the through holes 16, ... 16. 
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Table 1 





MICRO STRIP 
LINE SHAPE 


MICRO STRIP 

LJJNc, LrLfNO 1 M 


THROUGH 
HOLES 


SLIT 
SHAPE 


ATTEN- 
UATION 


TYPE 
1 


HORIZONTAL 
(INPUT SIDE) 

HORIZONTAL 
(OUTPUT SIDE) 


20mm 
(INPUT AND 
OUTPUT) 


^0.3,0.5 


NO SLIT 


46dB 


TWO SLITS 


48dB 


CRANK 


50dB 


ONE SLIT 


!)Udr> 


TYPE 
2 


VERTICAL 
(INPUT SIDE) 

1 

HORIZONTAL 
(OUTPUT SIDE) 


3mm 20mm 

(INPUT; (OUTPUT) 


00.3,0.5 


NO SLIT 
COMPARISON 
EXAMPLE 


53dB 


5mm 20mm 

(INPUT) (OUTPUT) 


53dB 


10mm 20mm 
(INPUT) (OUTPUT) 


53dB 


15 mm 20mm 

(INPUT) (OUTPUT) 


JUUIJ 


3mm 20mm 

(INPUT) (OUTPUT) 


TWO SLITS 
SECOND 
EMBODIMENT 


54dB 


„ 5mm 20mm 

(INPUT) (OUTPUT) 


54dB 


10mm 20mm 

/ TXT r>¥ IT\ /r>l fTT)l IT\ 

(INPUT) (OUTPUT) 


53dB 


15 mm 20mm 

(INPUT) (OUTPUT) 


52dB 


3mm 20mm 

/TKTTVI TT"\ /AT TTTJT TT*\ 

(INPUT) (OUTPUT) 


CRANK 
THIRD 

EMBUDIIVifcjN I 


56dB 


5mm 20mm 

(INPUT) (OUTPUT) 


55dB 


10mm 20mm 

(INPUT) (OUTPUT) 


55dB 


15mm 20mm 
(INPUT) (OUTPUT) 


51dB 


3mm 20mm 

(INPUT) (OUTPUT) 


ONE SLIT 
FIRST 
EMBODIMENT 


60dB 


5mm 20mm 

/i\mi irr»\ ii m \t t« ■ 

(INPUT) (OUTPUT) 




10mm 20mm 

(INPUT) (OUTPUT) 


59dB 


15mm 20mm 

(INPUT) (OUTPUT) 


51dB 


TYPE 
3 


VERTICAL 
(INPUT SIDE) 

1 

riUKlZAJIN IAL 
(OUTPUT SIDE) 


3mm(INPUT AND OUTPUT) 


00.3,0.5 


NO SLIT 
COMPARISON 
EXAMPLE 


58dB 


5mm(INPUT AND OUTPUT) 


58dB 


10mm(INPUT AND OUTPUT) 


L 58dB 


15mm(INPUT AND OUTPUT) 


55dB 


3mm(INPUT AND OUTPUT) 


TWO SLITS 
SECOND 
EMBODIMENT 


66dB 


5mm(INPUT AND OUTPUT) 


65dB 


10mm(lNPUT AND OUTPUT) 


65dB 


15mm(INPUT AND OUTPUT) 


62dB 


3mm(lNPUT AND OUTPUT) 


CRANK 
THIRD 
EMBODIMENT 


68dB 


5mm(INPUT AND OUTPUT) 


68dB 


10mm(INPUT AND OUTPUT) 


66dB 


15mm(lNPUT AND OUTPUT) 


62dB 


3mm(INPUT AND OUTPUT) 


ONE SLIT 
FIRST 
EMBODIMENT 


71 dB 


5mm(INPUT AND OUTPUT) 


70dB 


10mm(INPUT AND OUTPUT) 


70dB 


15mm(INPUT AND OUTPUT) 


65dB 
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And, solder was adhered in predetermined positions upon each of the printed 
substrates, and the SAW filters were mounted upon this solder, and the SAW filters and 
the printed substrates were joined together by heating them up to, for example, 220°C 
And the attenuation characteristic of the SAW filters was measured. 
5 As shown in Table 1, with regard to the shape of the micro strip lines 14, 14, in 

the first through the third embodiment and the first comparison example, it will be 
understood that the transmission characteristics are enhanced with the printed substrate 
of type 2 (for example, vertical (input side) - horizontal (output side) shown in Table 1 ) 
which has a micro strip line 14 which extends in a direction (for example, the "vertical" 

10 direction shown in Table 1) which is parallel with respect to the transmission direction P 
of the frequency signal within the SAW filter as shown in FIG. 3, as compared to the 
printed substrate of type 1 (for example, horizontal (input side) - horizontal (output side) 
shown in Table 1) in which the micro strip lines 14, 14 extend in a direction (for example, 
the "horizontal" direction shown in Table 1) which is orthogonal with respect to the 

15 transmission direction P of the frequency signal within the SAW filter as shown in FIG. 4. 

Furthermore it will be understood that the attenuation characteristic is enhanced 
with the printed substrate of type 3 (for example, vertical (input side) — vertical (output 
side) shown in Table 1) in which, as shown in FIG. 2, the micro strip lines 14, 14 extend 
in a direction (for example, the "vertical" direction shown in Table 1) which is parallel 

20 with respect to the transmission direction P of the frequency signal within the SAW filter, 
as compared to the printed substrate of type 2 shown in FIG 3. 

Furthermore it is understood that, as shown for the printed substrates of type 2 
and type 3 in Table 1 , for the first through the third embodiment and the first comparison 
example, when the length L of the micro strip lines 14, 14 becomes longer than a 

25 predetermined length (for example, 10 mm or the like), the attenuation characteristic 
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changes to a deteriorating tendency. 

Furthermore, in the region in which the SAW filter is mounted, the through 
holes 16 of a predetermined diameter (for example, a diameter of 0.3 mm or the like) are 
formed between the mutually neighboring terminal electrodes 12 and 12, 12 and 13, and 
5 13 and 13, while, upon the printed substrate outside this region, the through holes 16, 
16 of a predetermined diameter (for example, a diameter of 0.5 mm or the like) are 
formed at predetermined intervals (for example, at intervals of 2 to 3 mm or the like). 

Here, it will be understood that the attenuation characteristic is enhanced in the 
first through the third embodiment in which the slit 1 5 is provided, as compared with the 

10 first comparison example in which no slit is provided in the region in which the SAW 
filter is mounted. Furthermore, it will also be understood that the attenuation 
characteristic is enhanced in the case of the third embodiment in which a single crank 
shaped slit 15 was provided, as compared with the second embodiment in which two slits 
15, 15 were provided; and that they are yet further enhanced by a still further degree in 

1 5 the case of the first embodiment in which a single slit 1 5 of a straight line form as 
compared with the third embodiment. 

And it will be understood that an attenuation characteristic of the desired value 
(for example, 70 dB) is exhibited in the case, as shown in FIG. 2, of a printed substrate of 
the type 3 in which the micro strip lines 14, 14 extend in a direction which is parallel 

20 with respect to the transmission direction P of the frequency signal within the SAW filter, 
with the length L of these micro strip lines 14 being less than or equal to a predetermined 
length (for example, 10 mm or the like), and with through holes 16, 16 of a 
predetermined diameter (for example, of diameter 0.3 mm or the like) being formed in 
the region which carries the SAW filter between adjoining ones of the terminal electrodes 

25 12 and 12, 12 and 13, and 13 and 13, and with through holes 16, 16 of a 
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predetermined diameter (for example, of diameter 0.5 mm or the like) being formed in 
the printed substrate in regions other than this region at a predetermined interval (for 
example an interval of 2 to 3 mm or the like). 

Furthermore, if the length of the slit 1 5 is extended in both directions from, for 
5 example, 1 mm to 1 0 mm, then it has been observed that the attenuation characteristic 
greatly deteriorates when the length of the slit 1 5 is, undesirably, greater than the length 
L of the micro strip lines 14. 

It should be understood that, as compared to the attenuation characteristic of a 
SAW filter which includes, for example, quartz as its piezoelectric element (for example, 

10 30 to 40 dB or the like), according to the printed substrate 10 according to the above 

described first embodiment, as for example in the figure shown in FIG. 9 of the frequency 
characteristic of a SAW filter, it is possible to take advantage efficiently of the higher 
attenuation characteristic like the attenuation characteristic of a SAW filter which 
includes, for example, langasite (La3Ga 5 SiOi 4 ) as its piezoelectric element (for example, 

15 60 to 70 dB or the like). 

In the following, an amplification device, a distribution device, a composition 
device, a switchover device, a signal reception device, and a signal transmission device 
which incorporate a printed substrate according to an embodiment of the present 
invention, a mobile station device and a base station device in a mobile communication 

20 system which incorporates said printed substrate, and a wireless communication device 
which incorporates said printed substrate, will be explained with reference to the 
appended drawings. 

FIG. 10 is a structural figure showing an amplification device 20 in a 
communication system which comprises a printed substrate 10 (1 10, 210) according to an 

25 embodiment of the present invention; FIG. 1 1 is a structural view of a communication 
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system 25 which comprises the amplification device 20 shown in FIG 10; FIGS. 12 and 
13 are structural figures showing a distribution device 30 in a communication system 
which comprises a printed substrate 10 (110, 210) according to an embodiment of the 
present invention; FIG 14 is a structural view of a communication system 35 which 
5 comprises the distribution device 30 shown in FIG 12 or FIG 13; FIGS. 15 and 16 are 
structural figures showing a composition device 40 in a communication system which 
comprises a printed substrate 10(110, 210) according to an embodiment of the present 
invention; FIG 1 7 is a structural view of a communication system 45 which comprises 
the composition device 40 shown in FIG 15 or FIG 16; FIG 18 is a structural figure 

10 showing a switchover device 50 in a communication system which comprises a printed 
substrate 10 (110, 210) according to an embodiment of the present invention; FIGS. 19 
and 20 are structural figures showing a signal reception device 60 in a communication 
system which comprises a printed substrate 10(110, 210) according to an embodiment of 
the present invention; FIGS. 21 and 22 are structural figures showing a signal 

15 transmission device 70 in a communication system which comprises a printed substrate 
10 (1 10, 210) according to an embodiment of the present invention; and FIG 23 is a 
structural figure showing a wireless communication device 80 which comprises a printed 
substrate 10 (110, 210) according to an embodiment of the present invention. 

The amplification device 20 in a communication system which is provided with 

20 the printed substrate 10 (1 10, 210) according to this embodiment, as shown for example 
in FIG 10, comprises: an amplifier 21 which is connected via an input terminal 20A to a 
transmission line for an input signal; a printed substrate 10 (1 10, 210) which carries a 
SAW filter which is connected to this amplifier 21 and which comprises, for example, 
langasite as its piezoelectric element; and an amplifier 22 which outputs a signal which is 

25 outputted from the printed substrate 10 (110, 210) via an output terminal 20B to a 
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transmission line 20b. 

According to the amplification device 20 of the above described structure, even 
if noise has been mixed in with the input signal in the transmission line 20a 5 it is possible 
to amplify only the desired signal and to transmit it to the transmission line 20b. 
5 Moreover, by mounting a SAW filter which utilizes langasite as its piezoelectric element 
to the printed substrate 1 0 (1 10, 210), it is possible to obtain a higher elimination 
performance for the interfering waves, as compared to the case of mounting a SAW filter 
which utilizes, for example, quartz as its piezoelectric element. 

If, for example, it is necessary to provide 60 dB or greater as an out of band 

10 attenuation amount, then, with a SAW filter which includes quartz as its piezoelectric 

element, it is necessary to construct the SAW filter in two stages. However, with a SAW 
filter which includes langasite as its piezoelectric element, it is possible to ensure the 
desired out of band attenuation amount with only a single SAW filter. By doing this, it 
becomes possible to make the device more compact and lighter in weight. 

15 It should be understood that, with this amplification device 20, it will be 

acceptable to dispose the amplifiers 21 and 22 within the printed substrate 10 (1 10, 210). 
Furthermore, the number of the amplifiers is not limited to two; it would also be 
acceptable to provide any appropriate number of amplifiers. 

Yet further, it is possible to apply this amplification device 20 effectively to the 

20 case of amplification, or the like, in a location in the surroundings of which the noise is 
relatively low, such as for example indoors or in a room which is sheltered or the like, of 
a signal which has arrived by transmission from a location in the surroundings of which 
the noise is relatively great, such as for example the outdoors or the like. 

For example, with the communication system 25 shown in FIG. 11, after noise or 

25 the like which has been mixed in in a transmission line 25a has been eliminated in the 
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amplification device 20 from a signal which has been inputted from a signal transmission 
device 26 via a transmission line 25a, only the desired signal is amplified by the 
amplification device 20. And this signal which has been amplified by the amplification 
device 20 is transmitted to a signal reception device 27 via a transmission line 25b. 
5 A distribution device 30 in a communication system which is equipped with a 

printed substrate 10 (1 10, 210) according to this embodiment, as shown for example in 
FIG. 12, comprises: an amplifier 31 which is connected via an input terminal 30A to a 
transmission line 30a for an input signal; a printed substrate 10 (110, 210) to which is 
mounted a SAW filter which is equipped with, for example, langasite as its piezoelectric 

10 element, and which is connected to this amplifier 31; and a distribution device 32 which 
distributes the signal which is outputted from the printed substrate 10 (1 10, 210), and 
which outputs it via output terminals 30B and 30C to two transmission lines 30b and 30c. 

According to the distribution device 30 of the above described structure, even if 
noise is mixed in with the input signal in the transmission line 30a, it is possible to 

1 5 distribute only the desired signal and to transmit it to either one of the transmission lines 
30b or 30c. 

It should be understood that, in this distribution device 30, it will be acceptable 
to arrange the amplifier 3 1 and the distribution device 32 within the printed substrate 10 
(1 10, 210). Furthermore, the number of amplifiers is not limited to one; any appropriate 
20 number of amplifiers may be provided. 

It should be understood that this distribution device in a communication system 
which incorporates the printed substrate 10 (110, 210), as for example shown in FIG 13, 
after having further inputted the signals which have been distributed by the distribution 
device 32 to printed substrates 10, 10, may also output them to two transmission lines 
25 30b and 30c via the output terminals 30B and 30C. In this case, furthermore, it will be 
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acceptable to output the signals which have been outputted from the printed substrates 1 0, 
10 after distribution to the output terminals 30B and 30C via amplifiers. 

In the communication system 35 which is shown, for example, in FIG 14, a 
signal which has been inputted to the distribution device 30 from a signal transmission 
5 device 36 via a transmission line 35a is distributed into, for example, two signals by the 
distribution device 30, and each of these signals is transmitted to one of two signal 
reception devices 37 and 38 via a transmission line 35b, 35c. 

Here, the distribution device 30 is not limited to two input signals; it will also be 
acceptable for it to perform distribution in any appropriate number. 

10 A composition device 40 in a communication system which incorporates a 

printed substrate 10(110, 210) according to this embodiment, as for example shown in 
FIG. 15, comprises: a composition section 41 which is connected to a transmission line 
40a for an input signal via an input terminal 40 A and to a transmission line 40b for an 
input signal via an input terminal 40B, and which combines the two signals which are 

15 inputted; a printed substrate 10 (1 10, 210) which is connected to this composition section 
41 and which is equipped with a SAW filter which comprises, for example, langasite as 
its piezoelectric element; and an amplifier 42 which amplifies the signal which is 
outputted from the printed substrate 10 (1 10, 210), and which outputs it via an output 
terminal 40C to a transmission line 40c. 

20 According to the composition device 40 of the above described structure, even if 

noise is mixed in with the input signals in the transmission line 40a and in the 
transmission line 40b 5 it is possible to combine only the desired signals and to transmit 
the combination to the transmission line 40c. 

It should be understood that, in this composition device 40, it would also be 

25 acceptable to dispose the composition section 41 and the amplifier 42 within the printed 
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substrate 10 (110, 210). Furthermore, in this composition device 40, it would also be 
acceptable to omit the amplifier 42. 

It should be understood that, with the composition device 40 in a 
communication system which comprises the printed substrate 10 (1 10, 210) according to 
5 this embodiment, as for example shown in FIG. 16, it would also be acceptable to 

perform the composition of signals which have been outputted from a printed substrate 
1 0 which is connected to the transmission line 40a for a signal which is inputted via the 
input terminal 40A, and from a printed substrate 1 0 which is connected to the 
transmission line 40b for a signal which is inputted via the input terminal 40B, with the 

10 composition section 41 . In this case, the signal which has been outputted from the 

composition section 41 may be transmitted to a transmission line 40c, not via any printed 
substrate 10(110,210). 

For example, with the communication system 45 shown in FIG. 1 7, a signal 
which has been inputted via a transmission line 45a from a signal transmission device 46 

15 and a signal which has been inputted via a transmission line 45b from a signal 

transmission device 47 are combined by a composition device 40, and are transmitted to 
a signal reception device 48. 

Here, the composition device 40 is not limited to two signals which are inputted; 
it will also be acceptable for it to combine any appropriate number of input signals. 

20 A switchover device 50 in a communication system which comprises the printed 

substrate 10 (1 10, 210) according to this embodiment, as for example shown in FIG. 18, 
is disposed in a communication system 55 which comprises a signal transmission device 
56 and a signal reception device 57, and is connected via an input terminal 50A to a 
transmission line 55a for the input signal, and comprises: an input side switch 51 which 

25 changes over the transmission circuit for the input signal to one or the other of the 
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amplification device 20 or the transmission line 53, and an output side switch 52 which 
outputs a signal which is outputted from one or the other of the amplification device 20 
or the transmission line 53 to a transmission line 55b via an output terminal SOB. 

According to the switchover device 50 of the above described structure, in a 
5 case such as, for example, if the noise which is mixed in with the input signal in the 

transmission line 55a is high or the like, then, if it is desired to limit the band of the input 
signal so as to cause only the desired signal to be transmitted, then the input terminal 50A 
and the amplification device 20 are connected together by the input side switch 5 1 , and 
the output terminal 5 0B and the amplification device 20 are connected together by the 

10 output side switch 52. On the other hand, if band limitation is not required, then the input 
terminal 5 OA and the transmission line 53 are connected together by the input side switch 
51, and the output terminal 5 0B and the transmission line 53 are connected together by 
the output side switch 52. 

It should be understood that, in this switchover device 50, it would also be 

1 5 acceptable to dispose the amplifiers 21 and 22 of the amplification device 20, and the 
switches 51 and 52 and the transmission line 53, within the printed substrate 10 (110, 
210) of the amplification device 20. 

A signal reception device 60 in a communication system which comprises the 
printed substrate 10 (110, 210) according to this embodiment is included in a mobile 

20 station device or a base station device or a wireless communication device or the like in a 
mobile communication system which comprises, for example, a signal transmission 
device and an antenna and the like, and, as for example shown in FIG. 1 9, comprises an 
amplification device 20 which is connected via a line 60a to an antenna 62, and a wave 
detection section 61. 

25 According to the signal reception device 60 of the above described structure, 
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even if for example an interference signal or the like is mixed in with a signal which is 
received via the antenna 62, it is possible to extract only the desired signal. 

It should be understood that, with a mobile station device or a base station 
device or a wireless communication device or the like in a mobile communication system 
5 which is provided with this signal reception device 60, as for example shown in FIG. 20, 
it would also be acceptable to include an amplification device 20 between the antenna 62 
and the signal reception device 60. 

A signal transmission device 70 in a communication system which comprises 
the printed substrate 10 (1 10, 210) according to this embodiment is included in a mobile 

10 station device or a base station device or a wireless communication device or the like in a 
mobile communication system which comprises, for example, a signal reception device 
and an antenna and the like, and, as for example shown in FIG. 21, comprises a 
modulation section 71 and a relay device 72 which includes the printed substrate 10(110, 
210) and which relays the signal which is outputted from the modulation section 71; and 

1 5 the signal which is outputted from the relay device 72 is transmitted to an antenna 73 via 
a line 70a. 

According to the signal transmission device 70 of the above described structure, 
it is possible to suppress spurious signal transmission for the signal which is transmitted 
via the antenna 73. 

20 It should be understood that, with a mobile station device or a base station 

device or a wireless communication device or the like in a mobile communication system 
which is provided with this signal transmission device 70, as for example shown in FIG. 
22, it would also be acceptable to include a relay device 72 between the antenna 73 and 
the signal transmission device 70. 

25 A wireless communication device 80 in a communication system which 
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comprises the printed substrate 10 (1 10, 210) according to this embodiment is one which 
constitutes a mobile station device or a base station device or a wireless communication 
device or the like in a mobile communication system which comprises, for example, a 
signal transmission device and a signal reception device and an antenna and the like, and, 
5 as for example shown in FIG. 23, comprises a distribution device 30 which is connected 
to an antenna 81 via a line 80a, and to a distribution device 30 via a line 80b and a line 
80c, and which comprises, for example two signal reception devices 82a and 82b. 

Furthermore, these two signal reception devices 82a and 82b may have, for 
example, the same structure; for example, the signal reception device 82a may comprise 

10 an amplification device 20 which is connected to the line 80b, a frequency change 
section 83 which is connected to this amplification device 20, and a wave detection 
section 61 to which is inputted the signal which is outputted from the frequency change 
section 83, via the amplification device 20. 

According to the wireless communication device 80 of the above described 

1 5 structure, even if it is the case that, for example, an interference signal or the like is 
mixed into the signal which is being received via the antenna 81, it is still possible to 
extract only the desired signal by itself. Furthermore, it is possible to suppress spurious 
signal transmission for a signal which is being transmitted via the antenna 81. 

As has been described above, the printed substrate 10 (1 10, 210) according to 

20 this embodiment may be incorporated in, for example, an amplification device 20, a 
distribution device 30, a composition device 40, a switchover device 50, a signal 
reception device 60, a signal transmission device 70, or the like; and if, for example, any 
of these devices 20, 70, or indeed the printed substrate 10 (110, 210) itself, is 
incorporated in a mobile station device or a base station device of, for example, a mobile 

25 communication system, then it is possible to obtain the desired out of band attenuation 
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amount characteristic for the signal which is received, it is possible to suppress crosstalk 
due to interference, and it is possible to suppress spurious signal transmission in a signal 
which is being transmitted. 

Furthermore, by fitting a SAW filter which comprises langasite as its 
5 piezoelectric element to the printed substrate 10 (1 10, 210), along with reducing the 

amount of SAW filters which are required, it is also possible to ensure the desired out of 
band attenuation amount, so that it becomes possible to reduce the size of the device and 
to increase its lightness. 
- THE SECOND EMBODIMENT - 

10 In the following, a printed substrate according to a second embodiment of the 

present invention will be explained with reference to the appended drawings. FIG. 24 is a 
plan view of a printed substrate (an electronic component) 110 according to the second 
embodiment of the present invention. 

The printed substrate 110 according to the second embodiment is one which is 

15 equipped with a SAW filter which includes, for example, langasite (LaaGasSiOn) as its 
piezoelectric element, and, as shown in FIG 24, it comprises, in a fitting region 111 for 
an SAW filter which is for example shaped as a rectangle or the like as seen in plan view, 
a plurality of pairs (for example 5 pairs) of terminal electrodes which are exposed at their 
two mutually opposing long sides, in other words input side terminal electrodes 112, ... 

20 112 and output side terminal electrodes 113, ... 113 which constitute pairs. 

It should be understood that, with these terminal electrodes 112, .... 112 and 113, 
... 113, only one pair of an input side terminal electrode 112 and an output side terminal 
electrode 113 (for example the input side terminal electrode 1 12a and the output side 
terminal electrode 113e shown in FIG 24) which are opposed in, for example, the 

25 diagonal direction are connected to the input terminal and the output terminal of the SAW 



54 

filter, while the other terminal electrodes 1 1 2, . . . ., 112 and 113, . . . , 113 are connected to 
ground. In other words, the propagation direction P of the surface elastic wave in the 
SAW filter is made to be, for example, the direction parallel to the long side. 

Micro strip lines 114, 1 14 are connected to the input side terminal electrode 1 12a 
5 and the output side terminal electrode 1 13e which are connected to the input terminal and 
to the output terminal of the SAW filter. 

The micro strip lines 114, 114 which are connected to the terminal electrodes 
112a, 113e are bent into, for example, letter "L" shapes, and they are provided at 
positions which are separated by just a predetermined distance #L (for example 10 mm or 
10 the like) from the fitting region 1 1 1 of the SAW filter (in other words, at elbow positions), 
so as to extend in mutually opposite directions, and along directions which are parallel to 
the propagation direction P of the surface elastic wave within the SAW filter. 

It should be understood that, in the following, the distances from the fitting 
region 1 1 1 of the SAW filter to the elbow positions are taken as being the distances L of 
1 5 the micro strip lines. 

Here, the distance L of the micro strip lines is desirably set to within 1 0 mm, and, 
by it being set in this manner, it is possible to obtain the desired attenuation 
characteristic; while, if the distance L of the micro strip lines exceeds 10 mm, then there 
is a fear that the attenuation characteristic of the SAW filter will undesirably deteriorate 
20 to, for example, about 20 dB. 

The printed substrate 1 1 0 according to the second embodiment has the above 
described structure. 

When a SAW filter (not shown in the figures) is fitted to this printed substrate 
110, and an input signal is transmitted through the SAW filter via the input side terminal 
25 electrode 1 12a and the output side terminal electrode 1 13e, then, by the micro strip lines 
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114, 114 being provided at the elbow positions which are separated by just the 
predetermined distance #L (for example, 10 mm or the like) from the fitting region for 
the SAW filter, so that they extend along directions which are parallel with respect to the 
propagation direction P of the surface elastic waves, and in mutually opposite directions, 
5 it is possible to prevent the input signal which is inputted from, for example, the input 
side terminal electrode 1 1 2a from being undesirably transmitted directly to the output 
side terminal electrode 1 1 3e. 

In other words, after the input signal which is inputted from the input side 
terminal electrode 1 12a has been transmitted through the SAW filter from the input 

10 terminal of the SAW filter to its output terminal, then, in order for this signal to arrive at 
the output side terminal electrode 1 13e, it is arranged for the desired band transmission 
processing to be performed within the SAW filter. 

By doing this, it is possible to prevent deterioration of the attenuation 
characteristic of the SAW filter which is fitted to the printed substrate 110. 

15 As described above, according to the printed substrate 1 10 according to the 

second embodiment, it is possible to prevent deterioration of the attenuation 
characteristic of the SAW filter which is fitted, and, even in the case of a SAW filter 
which includes, for example, langasite as its piezoelectric element, it is possible reliably 
to obtain the desired attenuation characteristic. 

20 In the following, an example of the test results for the attenuation characteristic 

when a SAW filter which includes langasite as its piezoelectric element is fitted to the 
printed substrate 110 according to the second embodiment will be explained while 
referring to the appended drawings. 

FIGS. 25 through 28 are schematic views showing the shape of the micro strip 

25 line 1 14 of the printed substrate 110. 
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It should be understood that, in the following, a printed substrate 110 in which 
the micro strip lines 114, 114 extended in directions which were orthogonal with respect 
to the propagation direction of the surface elastic wave within the SAW filter, as shown 
in FIG 25, was taken as the second comparison example. 
5 Furthermore, as shown in FIG 26, a printed substrate 1 1 0 in which the micro 

strip lines 114, 114 extended so as to be separated from the fitting region 111 for the 
SAW filter in directions which intersected with respect to the propagation direction P of 
the surface elastic wave in the SAW filter at the elbow positions which were separated by 
just the predetermined distance #L (for example, 10 mm or the like) from the fitting 

1 0 region 111 for the SAW filter was taken as the third comparison example. 

Moreover, as shown in FIG 27, a printed substrate 1 1 0 in which one of the 
micro strip lines 114 (for example, the micro strip line 114 which was connected to the 
input side terminal electrode 1 1 2a) extended in a direction which was parallel with 
respect to the direction of propagation P of the surface elastic wave in the SAW filter at 

1 5 the elbow position which was separated by just the predetermined distance #L (for 
example, 10 mm or the like) from the fitting region 111 for the SAW filter, while the 
other one of the micro strip lines 114 (for example the micro strip line 114 which was 
connected to the output side terminal electrode 113e) extended in a direction which was 
orthogonal with respect to the direction of propagation P of the surface elastic wave, was 

20 taken as the fourth comparison example. 

Furthermore, as shown in FIG 28, a printed substrate 1 10 in which the micro 
strip lines 114 extended in a direction which was parallel with respect to the direction of 
propagation P of the surface elastic wave in the SAW filter at the elbow position which 
was separated by just the predetermined distance #L (for example, 10 mm or the like) 

25 from the fitting region 111 for the SAW filter, was taken as the fourth embodiment. 
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In the following, the manner will be explained in which the attenuation 
characteristic was tested when a SAW filter was fitted to the printed substrates of the 
second through the fourth comparison examples and the fourth embodiment. 

First, as shown in the Table 2 given below, for the second through the fourth 
comparison examples and the fourth embodiment, a plurality of printed substrates were 
manufactured with different distances L of the micro strip lines. 
Table 2 



THROUGH HOLE 
PATTERN 


DISTANCE OF 
MICRO STRIP LINES 


A1TENUATION 


COMPARISON 
EXAMPLE 2 


20mm 


46dB 


COMPARISON 
EXAMPLE 3 


20mm 


52dB 


COMPARISON 
EXAMPLE 4 


3mm 


53dB 


5mm 


53dB 


10mm 


53dB 


15mm 


50dB 


FOURTH 
EMBODIMENT 


3mm 


58dB 


5mm 


58dB 


10mm 


58dB 


15mm 


55 dB 



And, solder was adhered in predetermined positions upon each of the printed 
substrates, and the SAW filters were mounted upon this solder, and the SAW filters and 
the printed substrates were joined together by heating them up to, for example, 220°C. 
And the attenuation characteristic of the SAW filters was measured. 



It will be understood that, as shown in FIG. 2, for the second comparison 
example and the third comparison example which had the same distance L for the micro 
strip lines, the attenuation characteristic was enhanced for the third comparison example, 
in which the micro strip lines 114, 114 extended so as to be separated from the fitting 
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region 111 for the SAW filter in directions which intersected with respect to the direction 
of propagation P of the surface elastic wave in the SAW filter. 

Moreover it will be understood that, for the fourth comparison example and the 
fourth embodiment which had the same distance L for the micro strip lines, the 
5 attenuation characteristic was enhanced for the fourth embodiment, in which the two 
micro strip lines 114, 114 in directions which were orthogonal with respect to the 
direction of propagation P of the surface elastic wave in the SAW filter. 

Furthermore it will be understood that, as shown in the fourth comparison 
example and the fourth embodiment, when the distance L of the micro strip lines had a 
10 length which exceeded a predetermined length (for example 10 mm or the like), then the 
attenuation characteristic was reduced. 

And it will be understood that the attenuation characteristic attained its 
maximum value (for example, 58 dB) for the fourth embodiment in which the distance L 
of the micro strip lines was less than 1 0 mm (for example, 3 mm, 5 mm, 1 0 mm or the 
15 like), and the two micro strip lines 114, 114 extended in directions which were parallel 
with respect to the direction of propagation P of the surface elastic wave in the SAW 
filter, in other words, in directions which did not easily experience any influence of 
feed-through. 

It should be understood that, in the above described second embodiment, an 
20 attenuation characteristic of the desired high value (for example, 70 dB) which is peculiar 
to, for example, langasite or the like can be obtained by providing a plurality of through 
holes of a predetermined size, to which electrically conductive material is provided for 
electrically connecting together the surface of the printed substrate 110 and its rear 
surface, in predetermined positions, for example within the fitting region 1 1 1 of the SAW 
25 filter, and outside said fitting region 111, and/or by providing a slit which consists of a 
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through hole which extends in, for example, a direction (for example, the orthogonal 
direction) which intersects the direction of propagation P of the surface elastic wave 
within the fitting region 1 1 1 of the SAW filter, for example. 

It should be understood that, as compared to the attenuation characteristic of a 
5 SAW filter which includes, for example, quartz as its piezoelectric element (for example, 
30 to 40 dB or the like), according to the printed substrate 110 according to the above 
described second embodiment, as for example in the figure shown in FIG. 9 of the 
frequency characteristic of a SAW filter, it is possible to take advantage efficiently of the 
higher attenuation characteristic like the attenuation characteristic of a SAW filter which 

10 includes, for example, langasite (La 3 Ga 5 SiOi4) as its piezoelectric element (for example, 
60 to 70 dB or the like). 

Just like the printed substrate 10 according to the first embodiment, the printed 
substrate 1 1 0 according to this second embodiment as well can be applied to an 
amplification device, a distribution device, a composition device, a switchover device, a 

15 signal reception device, and a signal transmission device in a communication system, to a 
mobile station device and a base station device in a mobile communication system which 
incorporates said printed substrate, and to a wireless communication device which 
incorporates said printed substrate. 

FIG. 10 is a structural figure showing an amplification device 20 in a 

20 communication system which comprises a printed substrate 1 1 0 according to an 

embodiment of the present invention; FIG. 1 1 is a structural view of a communication 
system 25 which comprises the amplification device 20 shown in FIG. 10; FIGS. 12 and 
13 are structural figures showing a distribution device 30 in a communication system 
which comprises a printed substrate 110 according to an embodiment of the present 

25 invention; FIG. 14 is a structural view of a communication system 35 which comprises 
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the distribution device 30 shown in FIG 12 or FIG. 13; FIGS. 15 and 16 are structural 
figures showing a composition device 40 in a communication system which comprises a 
printed substrate 1 1 0 according to an embodiment of the present invention; FIG 1 7 is a 
structural view of a communication system 45 which comprises the composition device 
5 40 shown in FIG 15 or FIG 16; FIG 18 is a structural figure showing a switchover 

device 50 in a communication system which comprises a printed substrate 110 according 
to an embodiment of the present invention; FIGS. 19 and 20 are structural figures 
showing a signal reception device 60 in a communication system which comprises a 
printed substrate 110 according to an embodiment of the present invention; FIGS. 21 and 
10 22 are structural figures showing a signal transmission device 70 in a communication 
system which comprises a printed substrate 10 according to an embodiment of the 
present invention; and FIG 23 is a structural figure showing a wireless communication 
device 80 which comprises a printed substrate 110 according to an embodiment of the 
present invention. 

15 The amplification device, the distribution device, the composition device, the 

switchover device, the signal reception device, and the signal transmission device in a 
communication system which is provided with the printed substrate 110 according to the 
second embodiment, and the mobile station device and the base station device in a 
mobile communication system which is provided with said printed substrate, and also the 

20 wireless communication device which is provided with said printed substrate, all provide 
the same operational benefits as in the case of the printed substrate 1 0 which constituted 
the first embodiment. 
- THE THIRD EMBODIMENT - 

In the following, a third embodiment of the present invention will be explained 

25 with reference to the appended drawings. FIG 29 is a plan view of a printed substrate (an 



61 

electronic component) 210 according to a third embodiment of the present invention. 

The printed substrate 210 according to the third embodiment is one which is 
equipped with a SAW filter which includes, for example, langasite (LaaGasSiOn) as its 
piezoelectric element, and, as shown in FIG. 29, it comprises, in a fitting region 211 for 
5 an SAW filter which is for example shaped as a rectangle or the like as seen in plan view, 
a plurality of pairs (for example 5 pairs) of terminal electrodes which are exposed at their 
two mutually opposing long sides, in other words input side terminal electrodes 212, 
212 and output side terminal electrodes 213, ...,213 which constitute pairs. 

It should be understood that, with these terminal electrodes 212, ....,212 and 

10 213, ...,213, only one pair of an input side terminal electrode 212 and an output side 

terminal electrode 213 (for example the input side terminal electrode 212a and the output 
side terminal electrode 213e shown in FIG. 29) which are opposed in, for example, the 
diagonal direction are connected to the input terminal and the output terminal of the SAW 
filter, while the other terminal electrodes 212, ....,212 and 213, 213 are connected to 

1 5 ground. In other words, the propagation direction P of the surface elastic wave in the 
SAW filter is made to be, for example, the direction parallel to the long side. 

Micro strip lines 214, 214 are connected to the input side terminal electrode 
212a and the output side terminal electrode 213e which are connected to the input 
terminal and to the output terminal of the SAW filter. 

20 The micro strip lines 214, 214 which are connected to the terminal electrodes 

212a, 21 3e are bent into, for example, letter M L" shapes, and they are provided at 
positions which are separated by just a predetermined distance #L (for example 10 mm or 
the like) from the fitting region 21 1 of the SAW filter (in other words, at elbow positions), 
so as to extend in mutually opposite directions, and along directions which are parallel to 

25 the propagation direction P of the surface elastic wave within the SAW filter. 
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It should be understood that, in the following, the distances from the fitting 
region 21 1 of the SAW filter to the elbow positions are taken as being the distances L of 
the micro strip lines. 

Furthermore, in the fitting region 2 1 1 of the SAW filter, there are provided a 
5 plurality of through holes 216, ... 2 1 6 of a predetermined diameter (for example, of 

diameter 0.3 to 0.5 mm or the like) between adjoining ones of the terminal electrodes 212, 
212 and 213, 213 and between opposing terminal electrodes 212, 213; and an electrically 
conductive material is provided within each of these through holes 216, for electrically 
connecting together the surface of the printed substrate 2 1 0 and its rear surface, which is 
1 0 connected to ground. 

Here, the through holes 216, 16 which are provided in the vicinity of the 
input side terminal electrode 212a and the output side terminal electrode 213e which are 
connected to the input terminal and to the output terminal of the SAW filter are set to 
have, for example, diameters of 0.3 to 0.4 mm, while the through holes 216, ...,216 
1 5 which are provided at portions other than the vicinity of these terminal electrodes 1 2a, 
213e are set to have, for example, diameters of 0.5 mm. 

Furthermore, upon the portions of the printed substrate 210 other than the fitting 
region 211 for the SAW filter, there are provided a plurality of through holes 216, ... 216 
of a predetermined diameter (for example, of diameter 0.4 to 0.5 mm or the like) in a 
20 region which is within a predetermined distance from the fitting region 211 for the SAW 
filter (for example, 1 .5 mm or the like). 

It should be understood that, in FIG. 29, only an appropriate portion of the 
through holes 216, ...,216 among the plurality of through holes 216, 216 are shown. 

The printed substrate 2 1 0 according to the third embodiment has the above 
25 described structure. 
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When a SAW filter (not shown in the figures) is fitted to this printed substrate 
210, and an input signal is transmitted through the SAW filter via the input side terminal 
electrode 212a and the output side terminal electrode 213e, by providing the plurality of 
through holes 216, 216 of predetermined sizes in predetermined positions within the 
5 fitting region 211 for the SAW filter and outside this fitting region 211, then it is possible 
to prevent the input signal which is inputted, for example, from the input side terminal 
electrode 212a from being undesirably transmitted directly to the output side terminal 
electrode 213e. 

In other words, after the input signal which is inputted from the input side 
10 terminal electrode 212a has been transmitted through the SAW filter from the input 

terminal of the SAW filter to its output terminal, then, in order for this signal to arrive at 
the output side terminal electrode 213e, it is arranged for the desired band transmission 
processing to be performed within the SAW filter. 

By doing this, it is possible to prevent deterioration of the attenuation 
1 5 characteristic of the SAW filter which is fitted to the printed substrate 210. 

As described above, according to the printed substrate 210 according to the third 
embodiment, it is possible to prevent deterioration of the attenuation characteristic of the 
SAW filter which is fitted, and, even in the case of a SAW filter which includes, for 
example, langasite as its piezoelectric element, it is possible reliably to obtain the desired 
20 attenuation characteristic. 

In the following, an example of the test results for the attenuation characteristic 
when a SAW filter which includes langasite as its piezoelectric element is fitted to the 
printed substrate 210 according to the third embodiment will be explained while referring 
to the appended drawings. 
25 FIGS. 30 through 33 are schematic views showing pluralities of through holes 
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216, ...,216 which are provided to printed substrates 210 according to a fifth through an 
eighth embodiment and a fifth comparison example. 

It should be understood that, in the following, as shown in FIG. 30, a printed 
substrate 210 which was provided with a plurality of through holes 216, ...,216 within 
5 the fitting region 211 for the SAW filter, and in regions within a predetermined distance 
from the fitting region 211 for the SAW filter, was taken as the fifth embodiment. 

Furthermore, as shown in FIG. 31, a printed substrate 210 which was not 
provided with any through holes 216 within the fitting region 211 for the SAW filter, but 
which was provided with a plurality of through holes 216, ...,216 only in the vicinities 
1 0 of the terminal electrodes 212, ...,212 and 213, ...,213 in regions within a 

predetermined distance from the fitting region 211 for the SAW filter, was taken as the 
sixth embodiment. 

Furthermore, as shown in FIG. 32, a printed substrate 210 in which, within the 
fitting region 211 for the SAW filter, a plurality of through holes 216, . . 216 were 

15 provided only in regions which were separated from the terminal electrodes 212, . . 212 
and 213, ...,213, while, in regions within a predetermined distance from the fitting 
region 211 for the SAW filter, a plurality of through holes 216, 216 were provided in 
regions in the vicinity of the terminal electrodes 212, ...,212 and 213, ...,213, was taken 
as the seventh embodiment. 

20 Furthermore, as shown in FIG 33, a printed substrate 210 in which, within the 

fitting region 211 for the SAW filter, a plurality of through holes 216, ...,216 were 
provided in a region which was separated from the terminal electrodes 212, ...,212 and 
213, ...,213 and in the vicinity of the input side terminal electrode 212a and the output 
side terminal electrode 213e, while, in regions within a predetermined distance (for 

25 example, 1 .5 mm) from the fitting region 211 for the SAW filter, a plurality of through 
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holes 216, ...,216 were provided in regions in the vicinity of the terminal electrodes 212, 
...,212 and 213, ...,213, was taken as the eighth embodiment. 

It should be understood that, in the fifth through the eighth embodiment, with 
regard to the through holes 2 1 6, . . . , 2 1 6 in the vicinity of the terminal electrodes 212, 
5 212 and 213, ...,213 within the fitting region 211 for the SAW filter, the diameter was 
set to 0.3 to 0.4 mm; while, with regard to the through holes 216, 216 in the region 
which was separated from the terminal electrodes 212, ...,212 and 213, ...,213 within 
the fitting region 211 for the SAW filter, the diameter was set to 0.5 mm. 

Furthermore, with regard to the through holes 216, 216 in the region which 
10 was within the predetermined distance of the fitting region 211 for the SAW filter, the 
diameter was set to 0.4 to 0.5 mm. 

Furthermore, as shown in FIG. 34, a printed substrate 210 in which no through 
holes 216 were provided in regions within the fitting region 211 for the SAW filter and 
outside this fitting region 211 was taken as the fifth comparison example. 
15 In the following, the manner will be explained in which the attenuation 

characteristic was tested when a SAW filter was fitted to the printed substrates of the fifth 
through the eighth embodiments and the fifth comparison example. 

First, as shown in the Table 3 given below, for the fifth through the eighth 
embodiments, a plurality of printed substrates were manufactured with the through holes 
20 216, . . ., 216 of a predetermined size being provided in different positions. 
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Table 3 



THROUGH HOLE 
PATTERN 


THROUGH HOLES 


A11ENUATION 


COMPARISON 
EXAMPLE 5 




40dB 


EMBODIMENT 5 




57dB 


EMBODIMENT 6 


<t> 0.3-0.5 


59dB 


EMBODIMENT 7 




58dB 


EMBODIMENT 8 




65dB 



And, solder was adhered in predetermined positions upon each of the printed 
substrates, and the SAW filters were mounted upon this solder, and the SAW filters and 
5 the printed substrates were joined together by heating them up to, for example, 220°C. 
And the attenuation characteristic of the SAW filters was measured. 

As shown in Table 3, it will be understood that, by comparison to the fifth 
comparison example in which no through holes 216 were formed, the attenuation 
characteristic is enhanced for the fifth through the eighth embodiments, in which a 
10 plurality of through holes 216, . . ., 216 were provided in a region within the fitting region 
21 1 of the SAW filter, or within a predetermined distance from the fitting region 211 for 
the SAW filter. 

In particular, it will be understood that the attenuation characteristic is enhanced 
by yet a further level for the eighth embodiments, in which a plurality of through holes 
15 216, ...,216 were provided in the vicinity of the input side terminal electrode 212a and 
the output side terminal electrode 213e within the fitting region 211 for the SAW filter. 

In other words, it will be understood that the attenuation characteristic attained 
its maximum value (for example, 65 dB) for the printed substrate 210 in which: the 
length L of the two micro strip lines 214, 214 was less than or equal to 10 mm and the 
20 micro strip lines extended in a direction which was orthogonal with respect to the 
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direction of propagation P of the surface elastic wave in the SAW filter; in which, within 
the fitting region 211 for the SAW filter, a plurality of through holes 216, . . 216 of a 
predetermined size were provided in a region which was separated from the terminal 
electrodes 212, ...,212 and 213, ...,213 5 and in the vicinity of the input side terminal 
5 electrode 2 1 2a and the output side terminal electrode 2 1 3e; and in which, in a region 

within a predetermined distance of the fitting region 211 for the SAW filter, a plurality of 
through holes 216, 216 of a predetermined size were provided in the vicinity of the 
input side terminal electrode 212a and the output side terminal electrode 213e. 

It should be understood that, in the above described third embodiment, an 

10 attenuation characteristic of the desired high value (for example, 70 dB) which is peculiar 
to, for example, langasite or the like can be obtained by providing a slit which consists of 
a through hole which extends in, for example, a direction (for example, the orthogonal 
direction) which intersects the direction of propagation P of the surface elastic wave 
within the fitting region 211 of the SAW filter, for example. 

15 It should be understood that, as compared to the attenuation characteristic of a 

SAW filter which includes, for example, quartz as its piezoelectric element (for example, 
30 to 40 dB or the like), according to the printed substrate 210 according to the above 
described third embodiment, as for example in the figure shown in FIG. 9 of the 
frequency characteristic of a SAW filter, it is possible to take advantage efficiently of the 

20 higher attenuation characteristic like the attenuation characteristic of a SAW filter which 
includes, for example, langasite (La 3 Ga 5 SiOi4) as its piezoelectric element (for example, 
60 to 70 dB or the like). 

Just like the printed substrate 10 according to the first embodiment, the printed 
substrate 210 according to this third embodiment as well can be applied to an 

25 amplification device, a distribution device, a composition device, a switchover device, a 
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signal reception device, and a signal transmission device in a communication system, to a 
mobile station device and a base station device in a mobile communication system which 
incorporates said printed substrate, and to a wireless communication device which 
incorporates said printed substrate. 
5 FIG. 10 is a structural figure showing an amplification device 20 in a 

communication system which comprises a printed substrate 210 according to an 
embodiment of the present invention; FIG. 1 1 is a structural view of a communication 
system 25 which comprises the amplification device 20 shown in FIG 10; FIGS. 12 and 
13 are structural figures showing a distribution device 30 in a communication system 

10 which comprises a printed substrate 210 according to an embodiment of the present 

invention; FIG 14 is a structural view of a communication system 35 which comprises 
the distribution device 30 shown in FIG. 12 or FIG 13; FIGS. 15 and 16 are structural 
figures showing a composition device 40 in a communication system which comprises a 
printed substrate 210 according to an embodiment of the present invention; FIG. 17 is a 

1 5 structural view of a communication system 45 which comprises the composition device 
40 shown in FIG 15 or FIG. 16; FIG 18 is a structural figure showing a switchover 
device 50 in a communication system which comprises a printed substrate 210 according 
to an embodiment of the present invention; FIGS. 19 and 20 are structural figures 
showing a signal reception device 60 in a communication system which comprises a 

20 printed substrate 210 according to an embodiment of the present invention; FIGS. 21 and 
22 are structural figures showing a signal transmission device 70 in a communication 
system which comprises a printed substrate 210 according to an embodiment of the 
present invention; and FIG. 23 is a structural figure showing a wireless communication 
device 80 which comprises a printed substrate 210 according to an embodiment of the 

25 present invention. 
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The amplification device, the distribution device, the composition device, the 
switchover device, the signal reception device, and the signal transmission device in a 
communication system which is provided with the printed substrate 210 according to the 
third embodiment, and the mobile station device and the base station device in a mobile 
5 communication system which is provided with said printed substrate, and also the 

wireless communication device which is provided with said printed substrate, all provide 
the same operational benefits as in the case of the printed substrate 10 which constituted 
the first embodiment. 
- THE FOURTH EMBODIMENT - 

10 In the following, an electronic component which comprises a shield structure 

according to a fourth embodiment of the present invention will be explained with 
reference to the appended drawings. FIG 35 is a plan view of an electronic component 
310 which comprises a shield structure according to the fourth embodiment of the 
present invention; FIG. 36 is a side view of the electronic component 310 comprising a 

15 shield structure shown in FIG. 35; FIG 37A is a schematic view showing the natural state 
of a protective member 3 15 for the electronic component 310 comprising a shield 
structure shown in FIG 35; and FIG. 37B is a schematic view showing an example of an 
elastically deformed state of the protective member 3 1 5 for the electronic component 3 1 0 
comprising a shield structure shown in FIG 35. 

20 The electronic component 3 1 0 comprising a shield structure according to the 

fourth embodiment is one which is equipped with a SAW filter 3 1 1 which includes, for 
example, langasite (LaaGasSiOu) as its piezoelectric element, and, as shown in FIG 35, 
it comprises, in a fitting region 313 upon a printed substrate 312 which is for example 
shaped as a rectangle or the like as seen in plan view, a plurality of pairs of terminal 

25 electrodes which are exposed at their two mutually opposing long sides, in other words 
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input side terminal electrodes 212, 212 and output side terminal electrodes 213, 
213 which constitute pairs. 

It should be understood that, with these terminal electrodes, only, for example, 
the one pair consisting of the input side terminal electrode 3 12a and the output side 
5 terminal electrode 313b which are opposed in, for example, the diagonal direction are 
connected to the input terminal and the output terminal of the SAW filter 311, while the 
other terminal electrodes are connected to ground. In other words, the transmission 
direction P of the frequency signal which is inputted into the SAW filter 3 1 1 is made to 
be, for example, the direction parallel to the long side. 

10 Micro strip lines 314, 3 14 are connected to the input side terminal electrode 

312a and the output side terminal electrode 313b which are connected to the input 
terminal and to the output terminal of the SAW filter. 

The micro strip lines 314, 314 which are connected to the terminal electrodes 
312a, 313b are bent into, for example, letter "L M shapes, and they are provided at 

15 positions which are separated by just a predetermined distance #L (for example 10 mm or 
the like) from the fitting region 3 1 1 of the SAW filter (in other words, at elbow positions), 
so as to extend in mutually opposite directions, and along directions which are parallel to 
the transmission direction P of the frequency signal within the SAW filter 311. 

A protective member 315 which has a surface which is coated with, for example, 

20 a conductive sheet or the like is carried upon the surface 3 1 1 A of the SAW filter 3 1 1 

which has been mounted in the fitting region 313 upon the printed substrate 312. Here, 
within the conductive surface of the protective member 315, by surface contact with the 
surface 3 1 1 A of the SAW filter 311, the size of a conductive coating surface 3 1 5 A of the 
protective member which covers this surface 3 1 1 A is set so as to be the same as the size 

25 of the surface 3 1 1 A of the SAW filter 3 1 1 , or to be smaller than the size thereof. 
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For example, if the size of the surface 3 1 1 A of the SAW filter 311 is 17 mm 
vertical by 6 mm horizontal, then the size of the conductive coating surface 315A of the 
protective member 315 which covers this surface 3 1 1 A may be set so as to be less than or 
equal to 17 mm vertical by about (6 ± 1) mm horizontal. 
5 Furthermore, a shield frame member 316 which is shaped as a frame and which 

is made from a metal (for example, from copper or the like) is provided so as to surround 
the periphery of the fitting region 3 1 3 for the SAW filter 311, and moreover a shield lid 
member 3 1 7 which is shaped as a lid and which is made from a metal (for example, from 
copper or the like) is provided so as to be sandwiched from both sides by the printed 
1 10 substrate 312. 

, And the surface (a conductive coating surface) 3 1 5B of the protective member 

315 which is carried upon the surface 3 1 1 A of the SAW filter 311 is set so as to be in 
surface contact with the inner surface 3 1 7 A of the shield lid member 3 1 7. In other words, 
the protective member 3 1 5 is arranged so as to be sandwiched from both sides by the 
15 surface 3 1 1 A of the SAW filter 311 and by the inner surface 3 1 7 A of the shield lid 
member 317. 

Here, for example, if the height of the shield frame member 3 1 6 by which it 
projects from above the surface of the printed substrate 3 12 is 7 mm, then the thickness 
of the protective member 315, in other words the distance between the one conductive 
20 coating surface 3 1 5 A of the protective member 315 and the other conductive coating 
surface 315B thereof may be set so as to be about 5.0 mm to 6.0 mm. 

It should be understood that the protective member 3 1 5 is made so as to be 
elastically deformable; and the thickness of the protective member 315 in its state in 
which is has been elastically deformed by being sandwiched between the surface 3 1 1 A of 
25 the SAW filter 3 1 1 and the inner surface 3 1 7A of the shield lid member 3 1 may desirably, 
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for example, be set so as to be 50% to 80% of its thickness in its natural state. 

In other words, it is possible to prevent deviation of the position of the 
protective member 3 1 5 by arranging for the protective member 3 1 5 to be squeezed by 
just 20% to 50% in the thickness direction as compared to its natural state, and it is 
5 possible to obtain the desired attenuation characteristic for the SAW filter 311 in a stable 
manner with good repeatability. 

Here when, as for example shown in FIG. 3 7 A, a load due to the shield lid 
member 3 1 7 or the like acts from above with respect to the protective member 3 1 5 which 
is carried upon the surface 3 1 1 A of the SAW filter 3 1 1 , as for example shown in FIG. 
r 1 0 37B, the protective member 315 which has been elastically deformed does not sink 

downwards lower than the surface 3 1 1 A of the SAW filter 311, and moreover it is set so 
that no portion which projects from above the surface 3 1 1 A of the SAW filter 3 1 1 
towards the outside is created. 

It should be understood that, within the fitting region 313 for the SAW filter 311, 
15 a plurality of through holes (not shown in the figures) of a predetermined diameter (for 
example, of a diameter of 0.3 mm or the like) are provided between neighboring ones of 
the terminal electrodes and the opposing terminal electrodes, and, within each of these 
through holes, electrically conductive material is provided in order electrically to connect 
together the surface of the printed substrate 312 and the rear surface thereof which is 
20 connected to ground. Furthermore, on the printed substrate 312 outside the fitting region 
313 for the SAW filter 311, there are provided a plurality of through holes (not shown in 
the figures) of a predetermined diameter (for example, of a diameter of 0.5 mm or the 
like) positioned with a predetermined interval between them (for example, 2 to 3 mm or 
the like). 

25 The electronic component 310 comprising a shield structure according to the 
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fourth embodiment has the above described structure. 

When, with this electronic component 310 comprising a shield structure, a 
frequency signal is transmitted through the SAW filter 311 via the input side terminal 
electrode 312a and the output side terminal electrode 312b, by covering the surface 311 A 
5 of the SAW filter 3 1 1 with the protective member 3 1 5 which comprises the electrically 
conductive coating surface 315A whose size is equal to, or is less than, that of this 
surface 311 A, along with it being possible to prevent the frequency signal which is 
inputted, for example, from the input side terminal electrode 312a from being 
undesirably directly transmitted to the output side terminal electrode 312b, also it is 
f - 10 possible to suppress the influence of electromagnetic waves or of noise from the outside. 

In other words, after the frequency signal which is inputted from the input side 
terminal electrode 3 1 2a has been transmitted within the SAW filter 311 from the input 
terminal of the SAW filter 31 1 towards its output terminal, the desired band transmission 
processing is performed upon it within the SAW filter 3 1 1 in the process of its reaching 
1 5 the output side terminal electrode 3 1 2b. 

Due to this, it is possible to prevent deterioration of the attenuation characteristic 
of the SAW filter 3 1 1 when covering the surface 3 1 1 A of the SAW filter 3 1 1 with the 
protective member 315. 

As has been described above, according to the electronic component 3 1 0 
20 comprising a shield structure according to the fourth embodiment, it is possible to 
prevent deterioration of the attenuation characteristic of the SAW filter 311, and it is 
possible reliably to obtain the desired attenuation characteristic, even in the case of a 
SAW filter 3 1 1 which includes, for example, langasite as its piezoelectric element. 

In the following, an example of the test results for the attenuation characteristic 
25 when a SAW filter 3 1 1 which includes langasite as its piezoelectric element is fitted to 



74 

the electronic component 310 comprising a shield structure according to the fourth 
embodiment will be explained while referring to the appended drawings. 

FIG. 38 is a graphic view showing the attenuation characteristic of a SAW filter 
311 in a sixth comparison example with respect to the fourth embodiment; FIG. 39 is a 
5 graphic view showing the attenuation characteristic of a SAW filter 311 in a seventh 

comparison example with respect to this embodiment; FIG 40 is a graphic view showing 
the attenuation characteristic of a SAW filter 311 in a ninth embodiment of a ninth 
embodiment; FIG. 41 A is a plan view of an electronic component 310 which comprises a 
shield structure according to a tenth embodiment of this embodiment; FIG 41 B is a side 
f 10 view of this electronic component 310 which comprises the shield structure shown in FIG 
41 A; FIG 42 is a graphic view showing the attenuation characteristic of a SAW filter 3 1 1 
in a tenth embodiment of this embodiment; FIG 43 A is a plan view of an electronic 
component 310 which comprises a shield structure according to an eleventh embodiment 
of this embodiment ; FIG 43B is a side view of this electronic component 310 which 

15 comprises the shield structure shown in FIG 43 A; FIG 44 is a graphic view showing the 
attenuation characteristic of a SAW filter 3 1 1 in this eleventh embodiment of this 
embodiment; FIG 45 A is a plan view of an electronic component 310 which comprises a 
shield structure according to a twelfth embodiment of this embodiment; FIG 45B is a 
side view of this electronic component 3 1 0 which comprises the shield structure shown 

20 in FIG 45A; FIG 46 is a graphic view showing the attenuation characteristic of a SAW 
filter 3 1 1 in this twelfth embodiment of this embodiment; FIG. 47A is a plan view of an 
electronic component 310 which comprises a shield structure according to a thirteenth 
embodiment of this embodiment; FIG 47B is a side view of this electronic component 
310 which comprises the shield structure shown in FIG 47A; and FIG. 48 is a graphic 

25 view showing the attenuation characteristic of a SAW filter 311 in a thirteenth 
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embodiment of this embodiment. 

It should be understood that, in the following, as shown in FIGS. 35 and 36, an 
electronic component 310 comprising a shield structure, in which the axial line direction 
of the protective member 3 1 5 which is made from an electrically conductive sheet and 
5 which, in its natural state, is formed as having an external appearance of, for example, 
roughly a circular pillar shape, is arranged so as to be parallel to the direction of 
transmission P of the frequency signal within the SAW filter 311, and which, in its state 
of being elastically deformed so as to be sandwiched from both sides by the surface 3 1 1 A 
of the SAW filter 3 1 1 and the inner surface 3 1 7 A of the shield lid member 3 1 7, is taken 
"10 as being the ninth embodiment. 

Furthermore, as shown in FIGS. 41 A and B, an electronic component 310 
comprising a shield structure, in which the axial line directions of two protective 
members 315, 315 which are made from electrically conductive sheets and which, in 
their natural states, are formed as having an external appearance of, for example, roughly 

1 5 a circular pillar shape, are arranged so as to be parallel to the direction of transmission P 
of the frequency signal within the SAW filter 311, with these two protective members 
315, 315 being superimposed in the thickness direction, and which, in its state of being 
elastically deformed so as to be sandwiched from both sides by the surface 3 1 1 A of the 
SAW filter 311 and the inner surface 3 1 7 A of the shield lid member 3 1 7, is taken as 

20 being the tenth embodiment. 

Furthermore, as shown in FIGS. 43 A and B, an electronic component 310 
comprising a shield structure, in which the axial line direction of a single protective 
member 315 which is made from an electrically conductive sheet and which, in its 
natural state, is formed as having an external appearance of, for example, roughly a 

25 circular pillar shape, is arranged so as to be parallel to the direction of transmission P of 
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the frequency signal within the SAW filter 31 1, and furthermore, which, in its state of 
being elastically deformed so as to be sandwiched from both sides by the surface 3 1 1 A of 
the SAW filter 3 1 1 and the inner surface 3 1 7A of the shield lid member 3 1 7, is taken as 
being the eleventh embodiment. 
5 Furthermore, as shown in FIGS. 45 A and B, an electronic component 310 

comprising a shield structure, in which the axial line directions of two protective 
members 315, 315 which are made from electrically conductive sheets and which, in 
their natural states, are formed as having an external appearance of, for example, roughly 
a circular pillar shape, are arranged so as to be orthogonal to the direction of transmission 

10 P of the frequency signal within the SAW filter 311, with these two protective members 
315, 315 being arranged so as to be adjacent along the direction of transmission P, and 
which, in its state of being elastically deformed so as to be sandwiched from both sides 
by the surface 3 1 1 A of the SAW filter 3 1 1 and the inner surface 3 1 7 A of the shield lid 
member 3 1 7, is taken as being the twelfth embodiment. 

15 Furthermore, as shown in FIGS. 47 A and B, an electronic component 310 

comprising a shield structure, in which the axial line directions of two protective 
members 315, 315 which are made from electrically conductive sheets and which, in 
their natural states, are formed as having an external appearance of, for example, roughly 
a circular pillar shape, are arranged so as to be orthogonal to the direction of transmission 

20 P of the frequency signal within the SAW filter 311, with these two protective members 
315, 315 being arranged so as to be adjacent along the direction of transmission P, with a 
first layer 315a and a second layer 315b which is made in the same manner as this first 
layer 3 1 5a and which is arranged so as to be superimposed in the thickness direction with 
respect to the first layer 3 1 5a, and which, in its state of being elastically deformed so as 

25 to be sandwiched from both sides by the surface 3 1 1 A of the SAW filter 3 1 1 and the 
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inner surface 3 1 7 A of the shield lid member 3 1 7, is taken as being the thirteenth 
embodiment. 

Furthermore, in the electronic component 3 1 0 comprising a shield structure 
according to the ninth embodiment described above, an electronic component which 
5 comprises a shield structure in the state with the protective member 315, the shield frame 
member 316, and the shield lid member 317 omitted, is taken as the sixth comparison 
example. 

Furthermore, in the electronic component 310 comprising a shield structure 
according to the ninth embodiment described above, an electronic component which 
- 1 0 comprises a shield structure in the state with the protective member 3 1 5 omitted, is taken 
as the seventh comparison example. 

In the following, the manner will be explained in which the attenuation 
characteristic was tested for a SAW filter 311 of an electronic component which 
comprised a shield structure of the thirteenth embodiments and the sixth and seventh 
1 5 comparison examples. 

First, solder was adhered in predetermined positions upon each of the printed 
substrates 312, and the SAW filters 3 1 1 were mounted upon this solder, and the SAW 
filters 311 and the printed substrates 312 were joined together by heating them up to, for 
example, 230°C. 

20 And the single protective member 3 1 5, or the two protective members 315,315, 

are made so that the electrically conductive coating surface 315A of the protective 
member 3 1 5, or the electrically conductive coating surfaces 3 1 5 A, 3 1 5 A of two mutually 
adjoining such protective members 315, 315, which is/are carried upon the surface 311 A 
of the SAW filter 311, is/are made to be of the same size as the surface 3 1 1 A of the SAW 

25 filter 3 1 1 , or is/are made to be smaller than said surface, 
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For example, if the size of the surface 3 1 1 A of the SAW filter 311 is 17 mm 
vertically by 6 mm horizontally, then the size of a one of the electrically conductive 
coating surfaces 3 1 5 A of a protective member 315 which covers over this surface 3 1 1 A 
may be set so as to be less than or equal to 17 mm vertically by about (6 ± 1) mm 
horizontally. 

And, the protective member 3 1 5 is set so that it is elastically deformed so that it 
is squeezed down by just 20% to 50% in the thickness direction as compared with its 
natural state, and so that it is sandwiched from both sides by the surface 3 1 1 A of the 
SAW filter 311 and the inner surface 3 1 7 A of the shield lid member 3 1 7, so that the other 
electrically conductive coating surface 3 1 5B of the protective member 315 comes into 
surface contact with the inner surface 3 1 7A of the shield lid member 317. 

For example, if the height of the shield frame member 316 by which it projects 
up from the surface of the printed substrate 312 is 7 mm, then the thickness of the 
protective member 3 15, in other words the distance between the one electrically 
conductive coating surface 3 1 5 A of the protective member 3 1 5 and its other electrically 
conductive coating surface 3 1 5B, is set so as to be about 5.0 mm to 6.0 mm. 

And the attenuation characteristics of the SAW filters 311 were measured. 

The test results are explained below. 

With regard to the attenuation characteristic (about 72 dB) of the sixth 
comparison example in its state shown in FIG. 38 with the protective member 315, the 
shield frame member 316, and the shield lid member 317 omitted: as shown in FIG. 39, 
with the seventh comparison example in which the protective member 315 was omitted 
and the shield frame member 316 and the shield lid member 3 1 7 were provided so as to 
surround the periphery of the SAW filter, the attenuation characteristic deteriorated to 
about 60 dB. 
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Furthermore it will be understood that the attenuation characteristic of the ninth 
embodiment (about 70 dB) and the attenuation characteristic of the tenth embodiment 
(about 72 dB), in which the axial line directions of the protective member(s) 3 1 5 of 
roughly circular cylindrical form were arranged so as to be parallel with respect to the 
5 direction of transmission P of the frequency signal within the SAW filter 311, were 

almost the same as the attenuation characteristic of the sixth comparison example (about 
72 dB). 

And it will be understood that the attenuation characteristic of the eleventh 
embodiment (about 76 dB), the attenuation characteristic of the twelfth embodiment 

10 (about 79 dB), and the attenuation characteristic of the thirteenth embodiment (about 
80 dB), in which the axial line directions of the protective member(s) 315 of roughly 
circular cylindrical form were arranged so as to be orthogonal with respect to the 
direction of transmission P of the frequency signal within the SAW filter 311, were 
enhanced as compared to those of the ninth and the tenth embodiment. 

1 5 Due to this, by changing the shape and the size of the protective member 3 1 5, it 

is possible, for example, to change the vibrational pattern and the like of the flow of 
electrical current in the printed substrate 312, and it is possible efficiently and moreover 
stably to take advantage of a higher attenuation characteristic such as the attenuation 
characteristic of a SAW filter 3 1 1 which incorporates, for example, langasite 

20 (La 3 Ga 5 SiOi4) as its piezoelectric element (for example, 60 to 70 dB or the like), as 
compared to the attenuation characteristic of a SAW filter which incorporates, for 
example, quartz as its piezoelectric element (for example, 30 to 40 dB or the like). 

And, by efficiently and moreover stably utilizing a SAW filter 3 1 1 which 
incorporates langasite as its piezoelectric element and which has a high attenuation 

25 characteristic, along with reducing the number of the SAW filters 311 which are required, 
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it is also possible to ensure the desired out of band attenuation amount. 

It should be understood that, according to the electronic component 310 
according to the above described fourth embodiment, as in the figure for the frequency 
characteristic of the SAW filter as for example shown in FIG. 49, it is possible efficiently 
to take advantage of a higher attenuation characteristic such as the attenuation 
characteristic of a SAW filter 3 1 1 which incorporates, for example, langasite 
(La3Ga 5 SiOi4) as its piezoelectric element (for example, 60 to 70 dB or the like), as 
compared to the attenuation characteristic of a SAW filter which incorporates, for 
example, quartz as its piezoelectric element (for example, 30 to 40 dB or the like). 

Furthermore, if the electronic component 3 1 0 which comprises a shield structure 
according to the fourth embodiment is incorporated in, for example, a mobile station 
device or a base station device of a mobile communication system, or in an amplification 
device, a distribution device, a composition device, a switchover device, a signal 
reception device, or a signal transmission device or the like in a communication system, 
or in a wireless communication device or the like, then it becomes possible to increase 
the compactness and the lightness of the device, and it is possible to obtain the desired 
out of band attenuation amount characteristic for a signal which is received, it is possible 
to suppress crosstalk due to interference, and it is possible to suppress spurious signal 
transmission in a signal which is transmitted. 

In the following, an amplification device, a distribution device, a composition 
device, a switchover device, a signal reception device, and a signal transmission device 
which incorporate an electronic component according to the fourth embodiment of the 
present invention, a mobile station device and a base station device in a mobile 
communication system which incorporate said electronic component, and a wireless 
communication device which incorporates said electronic component, will be explained 



81 

with reference to the appended drawings. 

FIG 50 is a structural figure showing an amplification device 320 in a 
communication system which comprises an electronic component 310 according to the 
fourth embodiment of the present invention; FIG. 51 is a structural figure showing a 
5 communication system 325 which comprises the amplification device 320 shown in FIG. 
50; FIG. 52 and FIG. 53 are structural figures showing a distribution device 330 in a 
communication system which comprises an electronic component 310 according to the 
fourth embodiment of the present invention; FIG 54 is a structural figure of the 
communication system 335 which comprises the distribution device 330 shown in FIG 
.10 52 or FIG. 53; FIGS. 55 and 56 are structural figures showing a composition device 340 
in a communication system which comprises an electronic component 310 according to 
the fourth embodiment of the present invention; FIG 57 is a structural figure of the 
communication system 345 which comprises the composition device 340 shown in FIG 
55 or FIG. 56; FIG. 58 is a structural figure showing a switchover device 350 in a 

15 communication system which comprises the electronic component 310 according to the 
fourth embodiment of the present invention; FIGS. 59 and 60 are structural figures 
showing a signal reception device 360 in a communication system which comprises the 
electronic component 310 according to the fourth embodiment of the present invention; 
FIGS. 61 and 62 are structural figures showing a signal transmission device 370 in a 

20 communication system which comprises the electronic component 310 according to the 
fourth embodiment of the present invention; and FIG 63 is a structural figure showing a 
wireless communication device 380 which comprises the electronic component 310 
according to the fourth embodiment of the present invention. 

The amplification device 320 in a communication system which comprises an 

25 electronic component 3 1 0 according to the fourth embodiment, as shown for example in 
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FIG 50, comprises: an amplifier 321 which is connected via an input terminal 320A to a 
transmission line 320a for an input signal; an electronic component 310 which is 
connected to this amplifier 321 and which is equipped with a SAW filter 311 which 
comprises, for example, langasite as its piezoelectric element; and an amplifier 322 
5 which outputs a signal which has been outputted from the electronic component 3 1 0 via 
an output terminal 320B to a transmission line 320b. 

According to the amplification device 320 of the above described structure, even 
if noise has been mixed in with the input signal in the transmission line 320a, it is 
possible to amplify only the desired signal and to transmit it to the transmission line 320b. 

1 0 Moreover, by mounting a SAW filter which utilizes langasite as its piezoelectric element 
to the electronic component 3 1 0, it is possible to obtain a higher elimination performance 
for the interfering waves, as compared to the case of mounting a SAW filter which 
utilizes, for example, quartz as its piezoelectric element. 

If, for example, it is necessary to provide 60 dB or greater as an out of band 

15 attenuation amount, then, with a SAW filter which includes quartz as its piezoelectric 
element, it is necessary to construct the SAW filter in two stages. However, with a SAW 
filter 3 1 1 which includes langasite as its piezoelectric element, it is possible to ensure the 
desired out of band attenuation amount with only the single SAW filter 311. By doing 
this, it becomes possible to make the device more compact and lighter in weight. 

20 It should be understood that, with this amplification device 320, it will be 

acceptable to dispose the amplifiers 321 and 322 within the electronic component 310. 
Furthermore, the number of the amplifiers is not limited to two; it would also be 
acceptable to provide any appropriate number of amplifiers. 

Yet further, it is possible to apply this amplification device 320 effectively to the 

25 case of amplification, or the like, in a location in the surroundings of which the noise is 
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relatively low, such as for example indoors or in a room which is sheltered or the like, of 
a signal which has arrived by transmission from a location in the surroundings of which 
the noise is relatively great, such as for example the outdoors or the like. 

For example, with the communication system 325 shown in FIG. 51, after noise 
or the like which has been mixed in in a transmission line 325a has been eliminated in 
the amplification device 320 from a signal which has been inputted from a signal 
transmission device 326 via a transmission line 325a, only the desired signal is amplified 
by the amplification device 320. And this signal which has been amplified by the 
simplification device 320 is transmitted to a signal reception device 327 via a 
transmission line 325b. 

A distribution device 330 in a communication system which is equipped with an 
electronic component 310 according to the fourth embodiment, as shown for example in 
FIG. 52, comprises: an amplifier 331 which is connected via an input terminal 330Ato a 
transmission line 330a for an input signal; an electronic component 310 to which is 
mounted a SAW filter 311 which is equipped with, for example, langasite as its 
piezoelectric element, and which is connected to this amplifier 331 ; and a distribution 
device 332 which distributes the signal which is outputted from the electronic component 
310, and which outputs it via output terminals 330B and 330C to two transmission lines 
330b and 330c. 

According to the distribution device 330 of the above described structure, even 
if noise is mixed in with the input signal in the transmission line 330a, it is possible to 
distribute only the desired signal and to transmit it to either one of the transmission lines 
330b or 330c. 

It should be understood that, in this distribution device 330, it will be acceptable 
to arrange the amplifier 33 1 and the distribution device 332 within the printed substrate 
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310. Furthermore, the number of amplifiers is not limited to one; any appropriate number 
of amplifiers may be provided. 

It should be understood that this distribution device 330 in a communication 
system which incorporates the electronic component 3 1 0 of the fourth embodiment, as 
5 for example shown in FIG. 53, after having further inputted the signals which have been 
distributed by the distribution device 332 to electronic components 310, 310, may also 
output them to two transmission lines 330b and 330c via the output terminals 330B and 
330C. In this case, furthermore, it will be acceptable to output the signals which have 
been outputted from the electronic components 310, 310 after distribution to the output 

10 terminals 330B and 330C via amplifiers. 

In the communication system 335 which is shown, for example, in FIG. 54, a 
signal which has been inputted to the distribution device 330 via a transmission line 335a 
from a signal transmission device 336 is distributed into, for example, two signals by the 
distribution device 330, and each of these signals is transmitted to one of two signal 

15 reception devices 337, 338 via a transmission line 335b, 335c. 

Here, the distribution device 330 is not limited to two input signals; it will also 
be acceptable for it to perform distribution in any appropriate number. 

A composition device 340 in a communication system which incorporates an 
electronic component 310 according to the fourth embodiment, as for example shown in 

20 FIG. 55, comprises: a composition section 341 which is connected to a transmission line 
340a for an input signal via an input terminal 340A and to a transmission line 340b for an 
input signal via an input terminal 340B, and which combines the two signals which are 
inputted; an electronic component 3 1 0 which is connected to this composition section 
341 and which is equipped with a SAW filter 311 which comprises, for example, 

25 langasite as its piezoelectric element; and an amplifier 342 which amplifies the signal 
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which is outputted from the electronic component 310, and which outputs it via an output 
terminal 340C to a transmission line 340c. 

According to the composition device 340 of the above described structure, even 
if noise is mixed in with the input signals in the transmission line 340a and in the 
5 transmission line 340b, it is possible to combine only the desired signals and to transmit 
the combination to the transmission line 340c. 

It should be understood that, in this composition device 340, it would also be 
acceptable to dispose the composition section 341 and the amplifier 342 within the 
electronic component 310. Furthermore, in this composition device 340, it would also be 

10 acceptable to omit the amplifier 342. 

It should be understood that, with the composition device 340 in a 
communication system which comprises the electronic component 310 according to the 
fourth embodiment, as for example shown in FIG. 56, it would also be acceptable to 
perform the composition of signals which have been outputted from an electronic 

1 5 component 3 1 0 which is connected to the transmission line 340a for a signal which is 
inputted via the input terminal 340A, and from a electronic component 310 which is 
connected to the transmission line 340b for a signal which is inputted via the input 
terminal 340B, with the composition section 341. In this case, the signal which has been 
outputted from the composition section 341 may be transmitted to a transmission line 

20 340c, not via any electronic component 310. 

For example, with the communication system 345 shown in FIG. 57, a signal 
which has been inputted via a transmission line 345a from a signal transmission device 
346 and a signal which has been inputted via a transmission line 345b from a signal 
transmission device 347 are combined by a composition device 340, and are transmitted 

25 to a signal reception device 348. 
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Here, the composition device 340 is not limited to two signals which are 
inputted; it will also be acceptable for it to combine any appropriate number of input 
signals. 

A switchover device 350 in a communication system which comprises the 
5 electronic component 310 according to the fourth embodiment, as for example shown in 
FIG. 58, is disposed in a communication system 355 which comprises a signal 
transmission device 356 and a signal reception device 357, and is connected via an input 
terminal 350A to a transmission line 355a for the input signal, and comprises: an input 
side switch 351 which changes over the transmission circuit for the input signal to one or 

10 the other of the amplification device 320 or the transmission line 353, and an output side 
switch 352 which outputs a signal which is outputted from one or the other of the 
amplification device 320 or the transmission line 353 to a transmission line 355b via an 
output terminal 3 5 0B. 

According to the switchover device 350 of the above described structure, in a 

15 case such as, for example, if the noise which is mixed in with the input signal in the 
transmission line 355a is high or the like, then, if it is desired to limit the band of the 
input signal so as to cause only the desired signal to be transmitted, then the input 
terminal 3 50 A and the amplification device 320 are connected together by the input side 
switch 351, and the output terminal 3 5 0B and the amplification device 320 are connected 

20 together by the output side switch 352. On the other hand, if band limitation is not 
required, then the input terminal 3 5 OA and the transmission line 353 are connected 
together by the input side switch 351, and the output terminal 350B and the transmission 
line 353 are connected together by the output side switch 352. 

It should be understood that, in this switchover device 350, it would also be 

25 acceptable to dispose the amplifiers 321 and 322 of the amplification device 320, and the 
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switches 351 and 352 and the transmission line 353, within the electronic component 310 
of the amplification device 320. 

A signal reception device 360 in a communication system which comprises the 
electronic component 310 according to the fourth embodiment is included in a mobile 
5 station device or a base station device or a wireless communication device or the like in a 
mobile communication system which comprises, for example, a signal transmission 
device and an antenna and the like, and, as for example shown in FIG 59, comprises an 
amplification device 320 which is connected via a line 360a to an antenna 362, and a 
wave detection section 361. 

10 According to the signal reception device 360 of the above described structure, 

even if for example an interference signal or the like is mixed in with a signal which is 
received via the antenna 362, it is possible to extract only the desired signal. 

It should be understood that, with a mobile station device or a base station 
device or a wireless communication device or the like in a mobile communication system 

15 which is provided with this signal reception device 360, as for example shown in FIG. 60, 
it would also be acceptable to include an amplification device 320 between the antenna 
362 and the signal reception device 360. 

A signal transmission device 370 in a communication system which comprises 
the electronic component 3 1 0 according to the fourth embodiment is included in a mobile 

20 station device or a base station device or a wireless communication device or the like in a 
mobile communication system which comprises, for example, a signal reception device 
and an antenna and the like, and, as for example shown in FIG 61, comprises a 
modulation section 371 and a relay device 372 which includes the electronic component 
310 and which relays the signal which is outputted from the modulation section 371; and 

25 the signal which is outputted from the relay device 372 is transmitted to an antenna 373 
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via a line 370a. 

According to the signal transmission device 370 of the above described structure, 
it is possible to suppress spurious signal transmission for the signal which is transmitted 
via the antenna 373. 

5 It should be understood that, with a mobile station device or a base station 

device or a wireless communication device or the like in a mobile communication system 
which is provided with this signal transmission device 370, as for example shown in FIG. 
62, it would also be acceptable to include a relay device 372 between the antenna 73 and 
the signal transmission device 370. 

10 A wireless communication device 380 in a communication system which 

comprises the electronic component 310 according to the fourth embodiment is one 
which constitutes a mobile station device or a base station device or a wireless 
communication device or the like in a mobile communication system which comprises, 
for example, a signal transmission device and a signal reception device and an antenna 

15 and the like, and, as for example shown in FIG. 63, comprises a distribution device 330 
which is connected to an antenna 381 via a line 380a, and to a distribution device 30 via 
a line 380b and a line 380c, and which comprises, for example two signal reception 
devices 382a and 382b. 

Furthermore, these two signal reception devices 382a and 382b may have, for 

20 example, the same structure; for example, the signal reception device 382a may comprise 
an amplification device 320 which is connected to the line 380b, a frequency change 
section 383 which is connected to this amplification device 320, and a wave detection 
section 361 to which is inputted the signal which is outputted from the frequency change 
section 383, via the amplification device 320. 

25 According to the wireless communication device 380 of the above described 
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structure, even if it is the case that, for example, an interference signal or the like is 
mixed into the signal which is being received via the antenna 381, it is still possible to 
extract only the desired signal by itself. Furthermore, it is possible to suppress spurious 
signal transmission for a signal which is being transmitted via the antenna 381. 

As has been described above, the electronic component 310 according to the 
fourth embodiment may be incorporated in, for example, an amplification device 320, a 
distribution device 330, a composition device 340, a switchover device 350, a signal 
reception device 360, a signal transmission device 370, or the like; and if, for example, 
any of these devices 320, 370, or indeed the electronic component 310 itself, is 
incorporated in a mobile station device or a base station device of, for example, a mobile 
communication system, then it is possible to obtain the desired out of band attenuation 
amount characteristic for the signal which is received, it is possible to suppress crosstalk 
due to interference, and it is possible to suppress spurious signal transmission in a signal 
which is being transmitted. 

Furthermore, by fitting a SAW filter 3 1 1 which comprises langasite as its 
piezoelectric element to the electronic component 3 1 0, along with reducing the amount 
of SAW filters which are required, it is also possible to ensure the desired out of band 
attenuation amount, so that it becomes possible to reduce the size of the device and to 
increase its lightness. 

INDUSTRIAL APPLICABILITY 
As has been explained above, according to the printed substrate of the first 
invention, it is possible to suppress undesirable transmission of the input signal which is 
inputted from the input side terminal electrode directly to the output side terminal 
electrode, for example by propagation or the like upon the printed substrate or the like, 
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and it is possible to establish reliable propagation within the filter, and it is possible to 
prevent deterioration of the attenuation characteristic of the filter with respect to the input 
signal which is inputted to the filter. 

Furthermore, according to the printed substrate of the second invention, it is 
5 possible to suppress the undesirable propagation of the input signal along the slit, and it 
is possible to establish reliable propagation within the filter, so that it is possible to 
prevent deterioration of the attenuation characteristic of the filter with respect to the input 
signal. 

Furthermore, according to the printed substrate of the third invention, it is 
10 possible to prevent deterioration of the attenuation characteristic of the filter with respect 
to the signal which is inputted to the filter. 

Furthermore, according to the printed substrate of the fourth invention, it is 
possible to suppress the undesirable propagation of the input signal which is inputted to 
the filter, such as for example over the printed substrate or the like, and it is possible 
1 5 reliably to prevent deterioration of the attenuation characteristic of the filter with respect 
to the signal which is inputted to the filter, at a yet higher level. 

Furthermore, according to the printed substrate of the fifth invention, it is 
possible to prevent deterioration of the attenuation characteristic of the filter with respect 
to the input signal; and, as compared to a SAW filter which utilizes, for example, quartz 
20 or the like as its piezoelectric element, it is possible reliably to obtain the desired 
attenuation characteristic. 

Furthermore, according to the amplification device in a communication system 
of the sixth invention, it is possible to amplify and to transmit only the desired signal 

Furthermore, according to the distribution device in a communication system of 
25 the seventh invention, it is possible to distribute only the desired signal. 



91 

Furthermore, according to the composition device in a communication system of 
the eighth invention, it is possible to combine and to transmit only the desired signal, 
even if noise is mixed in with the input signal. 

Furthermore, according to the switchover device in a communication system of 
5 the ninth invention, it is possible to perform switching over such as, for example, either 
executing band limitation upon the input signal, or not; so that it becomes possible to 
perform many types of processing. 

Furthermore, according to the signal reception device in a communication 
system of the tenth invention, it is possible to extract only the desired signal from the 
10 signal which is received, even if, for example, an interference signal or the like is mixed 
thereinto. 

Furthermore, according to the signal transmission device in a communication 
system of the eleventh invention, it is possible to suppress spurious signal transmission in 
the signal which is transmitted. 
15 Furthermore, according to the mobile station device in a mobile communication 

system of the twelfth invention, even if for example an interference signal or the like is 
mixed in with the signal which is received, it is possible to extract only the desired signal. 
Furthermore, it is possible to suppress spurious signal transmission in the signal which is 
transmitted. 

20 Furthermore, according to the base station device in a mobile communication 

system of the thirteenth invention, even if for example an interference signal or the like is 
mixed in with the signal which is received, it is possible to extract only the desired signal. 
Furthermore, it is possible to suppress spurious signal transmission in the signal which is 
transmitted. 

25 Furthermore, according to the wireless communication device of the fourteenth 
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invention, even if for example an interference signal or the like is mixed in with the 
signal which is received, it is possible to extract only the desired signal. Furthermore, it is 
possible to suppress spurious signal transmission in the signal which is transmitted. 

Furthermore, as has been explained above, according to the printed substrate of 
5 the fifteenth invention, it is possible to suppress undesirable propagation of the input 

signal which is inputted to the filter, such as for example over the printed substrate or the 
like, and it is possible to establish reliable propagation within the filter, so that it is 
possible to prevent deterioration of the attenuation characteristic of the filter with respect 
to the input signal which is inputted into the filter. 

10 Furthermore, according to the printed substrate of the sixteenth invention, it is 

possible to suppress undesirable propagation of the input signal which is inputted from 
the input side terminal electrode directly to the output side terminal electrode, and it is 
possible to establish reliable propagation within the filter, so that it is possible to prevent 
deterioration of the attenuation characteristic of the filter with respect to the input signal 

15 which is inputted from the input side terminal electrode. 

Furthermore, according to the printed substrate of the seventeenth invention, if 
the predetermined distance from the fitting region of the filter exceeds 1 0 mm, then there 
is a fear that the attenuation characteristic of the filter will deteriorate, for example to 
about 20 dB; while, by contrast to this, by setting the elbow position to within 10 mm 

20 which is the predetermined distance from the fitting region of the filter, it is possible to 
obtain the desired attenuation characteristic for the input signal. 

Furthermore, according to the printed substrate of the eighteenth invention, it is 
possible to prevent deterioration of the attenuation characteristic of the filter with respect 
to the input signal; and, as compared to a SAW filter which utilizes, for example, quartz 

25 or the like as its piezoelectric element, it is possible reliably to obtain a higher desired 
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attenuation characteristic. 

Furthermore, according to the amplification device in a communication system 
of the nineteenth invention, even if noise is mixed in with the input signal, it is possible 
to amplify and to transmit only the desired signal. 
5 Furthermore, according to the distribution device in a communication system of 

the twentieth invention, even if noise is mixed in with the input signal, it is possible to 
distribute and to transmit only the desired signal. 

Furthermore, according to the composition device in a communication system of 
the twenty-first invention, even if noise is mixed in with the input signal, it is possible to 
10 combine and to transmit only the desired signal. 

Furthermore, according to the switchover device in a communication system of 
the twenty-second invention, it is possible to perform switching over such as, for 
example, either executing band limitation upon the input signal, or not; so that it becomes 
possible to perform many types of processing. 
15 Furthermore, according to the signal reception device in a communication 

system of the twenty-third invention, even if, for example, an interference signal or the 
like is mixed in with the signal which is received, it is possible to extract only the desired 
signal. 

Furthermore, according to the signal transmission device in a communication 
20 system of the twenty-fourth invention, it is possible to suppress spurious signal 
transmission in the signal which is transmitted. 

Furthermore, according to the mobile station device in a mobile communication 
system of the twenty-fifth invention, even if, for example, an interference signal or the 
like is mixed in with the signal which is received, it is possible to extract only the desired 
25 signal. Furthermore, it is possible to suppress spurious signal transmission in the signal 
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which is transmitted. 

Furthermore, according to the base station device in a mobile communication 
system of the twenty-sixth invention, even if, for example, an interference signal or the 
like is mixed in with the signal which is received, it is possible to extract only the desired 
5 signal. Furthermore, it is possible to suppress spurious signal transmission in the signal 
which is transmitted. 

Furthermore, according to the wireless communication device of the 
twenty-seventh invention, even if, for example, an interference signal or the like is mixed 
in with the signal which is received, it is possible to extract only the desired signal. 
10 Further, it is possible to suppress spurious signal transmission in the signal which is 
transmitted. 

Furthermore, according to the printed substrate of the twenty-eighth invention, 
along with it being possible to reduce the influence of noise when performing the desired 
band transmission processing within the filter, it is also possible to suppress the 
1 5 undesirable propagation of the input signal which is inputted from the input side terminal 
electrode directly to the output side terminal electrode, and it is possible reliably to 
establish transmission within the filter, so that it is possible to prevent deterioration of the 
attenuation characteristic of the filter for the input signal which is inputted from the input 
side terminal electrode. 

20 Furthermore, according to the printed substrate of the twenty-ninth invention, by 

providing the through hole in the vicinity of the input side terminal electrode and the 
output side terminal electrode, along with it being possible to reduce the influence of 
noise by a yet further level, it is also possible reliably to establish transmission of the 
input signal within the filter. 

25 Furthermore, according to the printed substrate of the thirtieth invention, by 
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setting the diameter of the through hole to 0.3 to 0.5 mm, along with it being possible to 
reduce the influence of noise, also it becomes possible to establish the input signal to be 
reliably transmitted within the filter, so that it is possible to obtain the desired attenuation 
characteristic. 

5 Furthermore, according to the printed substrate of the thirty-first invention, it is 

possible to prevent deterioration of the attenuation characteristic of the filter with respect 
to an input signal which is inputted into the filter. 

Furthermore, according to the printed substrate of the thirty-second invention, it 
is possible to prevent deterioration of the attenuation characteristic of the filter with 
10 respect to the input signal; and, as compared to a SAW filter which utilizes, for example, 
quartz or the like as its piezoelectric element, it is possible reliably to obtain a higher 
desired attenuation characteristic. 

Furthermore, according to the amplification device in a communication system 
of the thirty-third invention, even if noise is mixed in with the input signal, it is possible 
1 5 to amplify only the desired signal. 

Furthermore, according to the distribution device in a communication system of 
the thirty-fourth invention, even if noise is mixed in with the input signal, it is possible to 
distribute and to transmit only the desired signal. 

Furthermore, according to the composition device in a communication system of 
20 the thirty-fifth invention, even if noise is mixed in with the input signal, it is possible to 
combine and to transmit only the desired signal. 

Furthermore, according to the switchover device in a communication system of 
the thirty-sixth invention, it is possible to perform switching over so as, for example, 
either to execute band limitation upon the input signal, or not, or the like; and it becomes 
25 possible to perform many types of processing. 
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Furthermore, according to the signal reception device in a communication 
system of the thirty-seventh invention, even if, for example, an interference signal or the 
like is mixed in with the signal which is received, it is possible to extract only the desired 
signal. 

5 Furthermore, according to the signal transmission device in a communication 

system of the thirty-eighth invention, it is possible to suppress spurious signal 
transmission in the signal which is transmitted. 

Furthermore, according to the mobile station device in a mobile communication 
system of the thirty-ninth invention, even if, for example, an interference signal or the 
1 0 like is mixed in with the signal which is received, it is possible to extract only the desired 
signal. Furthermore, it is possible to suppress spurious signal transmission in the signal 
which is transmitted. 

Furthermore, according to the base station device in a mobile communication 
system of the fortieth invention, even if, for example, an interference signal or the like is 
15 mixed in with the signal which is received, it is possible to extract only the desired signal. 
Furthermore, it is possible to suppress spurious signal transmission in the signal which is 
transmitted. 

Furthermore, according to the wireless communication device of the forty-first 
invention, even if, for example, an interference signal or the like is mixed in with the 
20 signal which is received, it is possible to extract only the desired signal. Furthermore, it is 
possible to suppress spurious signal transmission in the signal which is transmitted. 

Furthermore, according to the electronic component comprising a shield 
structure of the forty-second invention, by the size of the surface of the protective 
member which is in contact with the surface of the filter and which covers this surface of 
25 the filter being made to be the same as the size of the surface of the filter, or being made 
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to be smaller than the surface of the filter, the undesirable propagation of the input signal 

which is inputted to the filter over, for example, the space on top of the surface of the 

filter or over the printed substrate or the like is suppressed, and, along with it being 

possible reliably to establish transmission within the filter, it is possible reliably to 
5 suppress the influence of electromagnetic waves or of noise from the outside. Due to this, 

it is possible to prevent deterioration of the attenuation characteristic of the filter for the 

input signal which is inputted to the filter. 

Furthermore, according to the electronic component comprising a shield 

structure of the forty-third invention, it is possible reliably to suppress the influence of 
1 0 electromagnetic waves or of noise from the outside, so that it is possible to prevent 

deterioration of the attenuation characteristic of the filter for the input signal which is 

inputted to the filter by yet a further level. 

Furthermore, according to the electronic component comprising a shield 

structure of the forty-fourth invention, it is possible to prevent positional deviation or the 
1 5 like of the protective member which is arranged so as to be in contact with the surface of 

the filter and with the inner surface of the shield box, and it is possible to obtain the 

desired attenuation characteristic of the filter in a stable manner and with good 

repeatability. 

Here, if for example the thickness of the protective member in its elastically 
20 deformed state is less than 50% of its thickness in its natural state, then the weight which 
is required for maintaining the protective member in its elastically deformed state 
becomes excessively large, and there is a fear that damage to the filter or the like may 
occur; while, conversely, if the thickness of the protective member in its elastically 
deformed state is greater than 80% of its thickness in its natural state, then it becomes 
25 impossible to prevent positional deviation or the like of the protective member. 
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Furthermore, according to the electronic component comprising a shield structure of the 
forty-fifth invention, the undesirable propagation of the input signal which is inputted to 
the filter over, for example, the space on top of the surface of the filter or over the printed 
substrate or the like is suppressed, and it is possible reliably to prevent deterioration of 
5 the attenuation characteristic of the filter for the input signal which is inputted to the 
filter. 

Furthermore, according to the electronic component comprising a shield 
structure of the forty-sixth invention, the undesirable propagation of the input signal 
which is inputted to the filter over, for example, the space on top of the surface of the 
10 filter or over the printed substrate or the like is suppressed, so that it is possible reliably 
to prevent deterioration of the attenuation characteristic of the filter for the input signal 
which is inputted to the filter by yet a further level. 

Furthermore, according to the electronic component comprising a shield 
structure of the forty-seventh invention, it is possible to prevent deterioration of the 
15 attenuation characteristic of the filter with respect to the input signal; and, as compared to 
a SAW filter which utilizes, for example, quartz or the like as its piezoelectric element, it 
is possible reliably to obtain a higher desired attenuation characteristic. 

Furthermore, according to the amplification device in a communication system 
of the forty-eighth invention, it is possible to amplify and to transmit only the desired 
20 signal. 

Furthermore, according to the distribution device in a communication system of 
the forty-eighth invention, even if noise is mixed in with the input signal, it is possible to 
distribute and to transmit only the desired signal. 

Furthermore, according to the composition device in a communication system of 
25 the fiftieth invention, even if noise is mixed in with the input signal, it is possible to 
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combine and to transmit only the desired signal. 

Furthermore, according to the switchover device in a communication system of 
the fifty-first invention, it is possible to perform switching over so as, for example, either 
to execute band limitation upon the input signal, or not, or the like; and it becomes 
5 possible to perform many types of processing. 

Furthermore, according to the signal reception device in a communication 
system of the fifty-second invention, even if, for example, an interference signal or the 
like is mixed in with the signal which is received, it is possible to extract only the desired 
signal. 

1 0 Furthermore, according to the signal transmission device in a communication 

system of the fifty-third invention, it is possible to suppress spurious signal transmission 

in the signal which is transmitted. 

Furthermore, according to the mobile station device in a mobile communication 

system of the fifty-fourth invention, even if, for example, an interference signal or the 
15 like is mixed in with the signal which is received, it is possible to extract only the desired 

signal. Furthermore, it is possible to suppress spurious signal transmission in the signal 

which is transmitted. 

Furthermore, according to the base station device in a mobile communication 

system of the fifty-fifth invention, even if, for example, an interference signal or the like 
20 is mixed in with the signal which is received, it is possible to extract only the desired 

signal. Furthermore, it is possible to suppress spurious signal transmission in the signal 

which is transmitted. 

Furthermore, according to the wireless communication device of the fifty-sixth 

invention, even if, for example, an interference signal or the like is mixed in with the 
25 signal which is received, it is possible to extract only the desired signal. Furthermore, it is 
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possible to suppress spurious signal transmission in the signal which is transmitted. 



